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INTRODUCTION 

TO VOL. THE THIRD. 

An Effay on thofe mquirtes in Natural Philofophyy which at prefent are moft 
beneficial to the UNITED STATES OF NoRTH AMERICA. By 
Dr. NICHOLAS COLLIN, Re&or of the Swedijh Churches in 
PennJ^ivania. 

Read before the Society the 3d of Apnl, 1789. 

ir HILOSOPHERS are citizens of the worldj the A-uits of their 
labours are freely diftributed among all nations; what they fow is reap* 
ed by the antipodes, and blooms through future generations. It i$| 
however, their duty to cultivate with peculiar attention thofe parts of 
fcience, which are moft beneficial to that country in which Providence 
has appointed their earthly ftations. Patriotic affeftions are in this, as 
in other inftances, conducive to the general happinefs of mankind, bc- 
caufe we have the beft means of inveftigating thofe objefts, which arc 
hioft interefting to us. In the prefent circumftances of the United 
States fome problems of natural philofophy are of peculiar importance | 
a furtey of thefe may contribute to the moft ufeful direftion of our own 
inquiries, and thofe of our ingenious fellow citizens. I fubmit, gca- 
tlemen, my refle£lions on this fubjeft to your candid indulgence arid 
enlightened judgment. 

I. Article^ Medical Enquiries. 
All countries have fome peculiar difeafes, arifing from the climate^ 
)nanner of living, occupations, predominant paflions, and other caufeis^ 
whofe feparate and combined influence is but imperfeAly known. In 
Korth America we may count five — nervous diforders, rheumatifm, in-' 
termitting fevers, lofs of teeth, and colds. It is remarkable that ner^^ 
vous complaints are at prefent more frequent in Europe than they former-^ 
ly were. They fpring in a great meafure from the indulgencies of 1 
civilized life; but in America thefe fiends infeft with lefs difcriminati- 
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on the dwellings of induftry and temperance. ProteusJike they aflumc 
every (liape, and often baffle the beft phyficians. Their baneful effeft 
on the mind requires the ferious attention of legiflators, divines, and 
moral philofophers : I have myfelf often feen their -amazing influence on 
religious fentiments. When extreme, they derange the whole fyftem ; 
obfcare the intelefts, bewilder the imagination; prevent the natural or- 
der and operation of all the paffions : the foul vibrates between apathy 
and morbid fenfibility : fhe hates when fhefliould love; and grieves when 
Ihe ought to rejoice : (he refembles a difordered clock, that after a long 
(ilence chimes till you are tired, and often inllead of one ftrikes twelve — 
Thefe extremes are indeed rare ; but the more general degrees are ftill 
analogous, and produce a great fum of evil. 

Slight rheumatic pains are almoft epidemic in fome feafons of the 
year. Yet, thefe are fcarcely w^orth mentioning in comparifon to the 
fevere fits that affliS-a great number of perfons, even in the earlier parts 
of life, growing more frequent and violent with age j not feldom attend- 
ed with lamenefs, and contraftion of limbs. 

Fever and ague is here, as .in other countries, the plague of marfliy 
and fenny fituations, but what is fingular, it alfo vifits the borders of 
limpid ftrcams. The lefler degree of it generally called dumb agufy is 
not rare in the mod falubrious places during the months of Septem- 
ber and Oflober. Through all the low countries from north to fouth 
this difeafe rages in a variety of hideous forms; and chiefly doth the fu- 
ry quartan with livid hue, haggard looks, and trembling flceletQn-limbg, 
embitter the life of multitudes: I have known many to linger under it 
for years, and become fo difpiritcd, as not even to feck any remedy. 
It is a foul fource of many other difeafesj often terminating in deadly 
dropfies and confumptions. 

Premature lofs of teeth is in many refpefts a fevere misfortune. By 
impairing maftication, and consequently digeftion, it difpofes for many 
diforders. It injures the pronunciation; and is a particular difadvan- 
tagc in a great republic, where fo many citizens are public fpeakers. 
It expofes the mouth and throat to cold, and various accidents. It di- 
minifhes the pleafure of eating, which is a real though not fublime^ 
plcafure of life ; and which I have heard fome perfons very emphatically 
regret. Finally, it is a mortifying ftroke to beauty; and as fuch deep- 
ly felt by the fjiir fex ! Indeed that man muft be a ftoic, who can with- 
out pity behold a blooming maiden of eighteen affli^ed by this infirmity 
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of' old age! This confidcration ia the more important, as the amiable 
affeftions of the human foul are not lefs exprefled by the traits and mo- 
tions of the lips, than by the beaming eye. I have not ipentioned the 
pains of tooth-ach, becaufe they are not more common or violent in 
this country than in fome others, where lofs of teeth is rare ; many pcr- 
fonshere lofmg their teeth without much' pain, as I have myfelf experi- 
cnced. 

The complaint of catching coldxs heard aFmoft every day, and in every 
company. This extraordinary diforder, little known in fome countries, . 
is alfo very common in England. An eminent phyfician of that country 
faid that ** colds kill more people than thie plague'*. Indeed many fcvcrc 
diforders originate from it among us: it is probably often the fourcc of 
the before mentioned chronic difeafes. When it does not produce fuch 
funeft effefts, it is neverthelefs a ferious evil ; being attended with lofs 
of appetite, hoarfenefs, fore eyes, head-ach, pains and fwellihgs in the 
face, tooth and car-ach, , rheums, liftlefs langour and hivnefs of fpirits: 
wherefore Shenjione had fome reafon to call \h\sunQ7i£\Titk a checked per/pi" 
ration. Great numbers in the United States experience more or lefs 
thefe fymptoms,. and are in fome degree valetudinarians for one third of 
the year. 

Eminent medical authors have indeed treated of thcfe diftempers ; 
and fome American phyficians deferve applaufe for their theoretical and 
praftical exertions. Still, it is devoutly to be wifhed that thefe national 
evils may draw a more pointed attention. The limits of my deffign 
permit only a few additional remarks. 

Thefe diftempers frequently co-exiftinthe moft unhealthy parts of the 
country, and not feldom afflift individuals with united force. Compaf- 
fion for fuflfering fellow citizens ought in this cafe to animate our invefti- 
gation of thofe general and complfcated local caufes. The extreme va- 
riablenefs of the .wxather is univerfally deemed a principal and general 
caufe of colds, and of the diforders by them produced ; the fall and rife 
of the thermometer by 20 a 30 degrees within lefs than four and twenty 
hours, (Jiftufhing the ftrongeft conftitutions, and ruining the weak. A 
moft importanf defideratum is therefore the art of hardening the bodily 
fyftem againft thefe violent imprefflbns 5 or, m other words, accommo- 
dating it to the climate. The general ftamiria of ftrength fupport it under 
the excefles of both cold and heat. The latter is, however, the moft 
cppreflive as we can lefs elude it by artificial conveniencics. We fulfer 
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efpeciairy during tne fummer four, tU 6 a 8, critical extremes, wlicntlic 
thermometer after 86 a 92 degrees, falls fuddenly to 60. Could means 
be found to blunt thefe attacks oh tlie human conftitiition, they would 
fave multitudes from death and lingering difeafes. Sometinies this cri- 
fis happens as late as medium September, and is in a few days fucceedcd 
by the autumnal frofts : in fuch cafe weak perfons receive a fhock, from 
which they cannot recover during the autumn, and which will aggravate 
the maladies of the winter, efpecially when it is early and rigorous. 

Searching for general caufes of the mentioned diftempers in the po^ 
•pular diet, we fliould examine the following circumftances — exceffive 
ufe of animal food, efpecially pork : the common drink of inferior fpi^ 
ritous liquors both foreign and home made; not to mention a too fre- 
quent intemperance even in the bed kinds : the conftant ufe of tea a- 
mong the fair fex, drank generally very hot and ftrong j and often by 
the poorer clafles, of a bad quality. 

In the general modes of drefs we plainly difcern thefe defefts : — the 
tight-bodied clothes, worn by both fexes, encreafe the heat of a fultry 
fummer ; the clofe lacing and cumbcrfome head-drefles of the ladies are 
efpecially injurious to health. The winter-cloathing is too thin for the 
climate of the northern and middle ftates, which is for fevcral months 
at times equally cold with the North of Europe. Few perfons preferve 
their feet from the baneful dampnefs of the flufli occafioned by the fre- 
quent viciflitudes of hard frofts and heavy rains during the winter : wo- 
men generally wear ftuff-flioes: the American leather, though otherwife 
good, is very fpungy j a defeft owing to the precipitate proccfs of tan- 
ning. Nor does either fex guard the head againft the piercing north-weft 
wind which is fo general for five or fix months : on journeys efpecially, 
the men fhould exchange their hats for caps that cover £he ears arid 
cheeks. 

In the modes of lodging thefe improprieties are ob'fervable : — the poor- 
er, or more indolent people, efpecially in the lefs improved parts of the 
country, frequently dwell in houfes that arc open to the driving fnow, 
and chilling blaft : good houfes often want clofe doors ;**a chafm of (ix 
or eight inches near the floor admits a ftrong current of cold air, which 
fenfibly affefts the legs. Such houfes cannot be fufficiently warmed by 
the common fire-places ; hence the frequent complaint, that the fote 
part of the body is almoft roafted, while the back is freezing : a fituati- 
on very unnatural, produdlivc of rheumatifm and other diftempers. The 
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hrgjcr towns of North-America have, with their fpacious ftreets, a num- 
fy^T of narrow alleys j which are peculiarly detrimental in a fultry cli- 
mate, and in co-operation with the flovenly habits of their poorer in- 
mates, are nurferies of difeafe. . 

Among the general cuftoms which may influence health, the moft 
ftriking is an exceffive, and in fome cafes ill-judged cleanlinefs : the con- 
tinual wafhing of houfes, efpecially in the cold feafon, has, I am confi- 
dent;, coil the lives of many eftimable women, and entailed painful dif- 
eafi^s on their families. , 

In the bufinefs of life we often remark a very irregular application 5 
indolence fucceeded by hurry and intenfe fatigue. This muft particu- 
larly injure our. huihandmcn, as the negledk of a day may damage a pre- 
cious crop, if it is not compenfated by exertions, which in the fultry 
heat of fummer are very trying to the ftrongcft conftitution. 

As to nervous difordcrs^ philanthropy compells me to remark, that, 
bolides their general connexion with a fickly confUtution, they have in a 
great meafure originated from two fingular caufes. One is the convuUioii 
of public afiairsfor a confiderable time paft, . which occafioned many and 
great domefticdiftrefies: the natural events of the late war are univerfal- 
ly known : nuipbers of virtuous citizens have alfo felt the dire effects of 
4*6 fucceeding anarchy ; efpecially in the lofs of property.* The operati- 
ons of this caufe,are, however, continually lefiened by time that cures our - 
griefs, or buries them in the grave j and fuch evils will under Providence 
^c for ever prevented by the new confederation of the United-States— 
ITie other caufe is that gloomy fuperftition difTeminated by ignorant illi-.- 
)>eral preachers; the bane of focial joy, of real virtue, and of a manly 
fp^rit. This phantom of darkneifs will be difpelled by the rays of fcience^ , 
wd the bright charms of rifing civilization*f 

2.- Article^ Inquiriei. relative to rural ceconomy* . 

The United States poflefs a vaft territory fertile in many valuable pxgr 
du£^ions. . They will therefore, if truly wife, make agriculture tb?. 
pvincipal fource of profperity and wealth : to prefer other obje£ts, how- - 
ever ufeful in a fecondary view^ would be perverting the order of nature^ 

nayi 

,* Not ^T Tio^(;(ii9C, i>«jt the well known difordert of papor money in Tarious forms. 

'I' It if pleafing to fee how lanatidfm declines with agricultural improvcmtnt ia many new > 
fettlci^ents; and how rcfincmcnt'of public manners keeps pace With a preference oi enligl^i^ - 



( ^"i ) 

my, oppofinc: tlio will of nature's God. Agnculturc has made a wcm 
(Icrful prcpr^fiiii fcvcral cnuntrics, fincc it became the bufmcfs and fa- 
vourite amulcmont of pliilofophers and men of taftc. We may reap 
great advantage from the many excellent UTitings on this fubjcft in the 
I'jiglifli, French, German, and Swedifli languages; but much impnn'C- 
n\ent is yet wanting in every part of this noble fcience. Befidcs, our 
local circumftances require in fomc cafes peculiar methods. The United 
States extend through fcveral climates*, and the general irregularity of 
the fcafons minj^lcs the divcrfity of climate in every (late: Pennfylvanb 
f. c. has often within two or three months the climates of Sweden, En- 
gl:^id, and Itiiiy. This points out the propriety of adopting fomc prafticcs 
from different countries, and eftablilhing others as our o^vn. 

On our tillage the following remarks appear to mc very interefting. — 
The fucccffionof fevere froftsand deep thaws during winter in all the 
northern and middle dates makes a variety of drains neccflary in moft 
foils and fituations; yet an almoft general negleft of this dcftroys a great 
part of the feed: a judicious trcatife on the forms and courfes of fuch 
drains would be very ufeful. A large portion of the arable lands in this 
.and fome other dates being hilly, is detrimentally waflicdby heavy rains 
in every feafon of the year: efpecially is the manure thereby totally loft. 
This would be much prevented by tranfvcrfe ploughing in a proper 
degree of horizontal inclination, which may be traced by computing the 
force and quantity of the water.. 

The Indian corn * is an cflential article among American grains ; and 
peculiarly fuitable to an extcnfivc country. It might be raifed at fo mo- 
derate a price as to bear exportation to Europe; in the northern parts of 
which it would be very valuable as nourilhment for domcftic animals du- 
ring the long winter. The mode of planting this grain by four or five 
feeds together: in hills at the diftancc of feveral feet, appears lefs reafona- 
ble from the confideration, that one part of the ground is left vacant, 
while the other is over charged; that the contiguous ftalks muft impede 
feach other; that their fpindling height, and clofe pofition fubj efts them 
more to the high winds, which not unfrequently fwcep down whole 
fields. I am informed by natives of Italy, that in that country the com 
is planted fo as to cover the ground equally, with convenient intervals 
for weeding. 

The culture of meadows has gained a confiderable pcrfcftion in the 
middle ftates; but ftill is capable of much improvement. Wemuftdif- 
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^ver a mode of banking effeftual againft the floods that often ruin the 
bed marfh-meadows : in open fituations a clofe row of fome aquatic trees 
beyond the bank is indifpenfible for breaking the fofce of a ftormy tide* 
We want grafles that will flourifh in dry and fandy foils: fuch f% e. as 
were lately introduced in Spain, and ate faid to have proved fo beneiicial 
to that dry and warm country. 

The heat of our fummers is xxnfavourable to grafs, where the ground> 
though Fertile, has not a degree of moifture; it is therefore advifeable to 
try, whether barley, rye, or wheat, if cut young, would make good 
hay ; and whether a fecond crop or the fucceeding pafture, may help to 
make a fuU compenfatioA for an eventual hatveft? I remember to have 
heard this method much recommended by fome cultivators in a European 
country. The divifion of pafture grounds by enclofures is generally 
negledted. Clean feeding is an advantage of admitting cattle, horfes, and 
iheep in rotation, that deferves attention. 

The value of land, and clofe neighbourhood, makes good fences^ very 
neceffary in old fettlements. Worm-fencing and (imilar expedients of 
infant cultivation, fhould never be feen; they occafion lofles, vexation 
and contention. The regular frames of rails and boards would be much 
improved by hardening againft heat and moifture : to render the lower 
part of the poft more durable, burning, cncrufting with mortar, and 
foaking in fait water, are expedients partly ufed, and worthy of trial. 
Live hedges are in general preferable to any, but yet very rare ; though 
the country prefents many flirubsofpromifing qualities. 

The vaft domains of the United States can vie with any country in 
ihc variety, utility, and beauty of trees and ihrubs. Our ftately forefts 
are a national treafure, deferving the folicitous care of the patriotic phi* 
lofopher and politician. Hitherto they have been too much abandoned 
to the axes of rude and thoughtlefs wood-choppers. What perfon of 
fenfe and feeling can without indignation behold millions of young oaks 
and hickories deftroyed, to make bonfires in open fmoaky houfes, or 
trucked in the cities for foreign toys ! fome parts of Europe were thus 
laidwaftein former centuries; and the prefeht generations muft with 
great labour and expenfe repair the ravages of their forefathers. In ma- 
ny parts of this country a prefervation and encreafe of the timber for fuel 
and other domeftic ufes renders thefe queries important. — What trees 
are of the quickeft growth ? at what age do they encreafe moft ? what is 
the proper diftance between tlicm ? what is the beft mode of pruning, for 
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promoting the growth, and taking off* all fupcrfluous hranthes? what 
kinds are fuitable to different foils ? what fpecies thrive bell together? 
a judicious lopping of the branches, thinning clofe the clumps of trees, 
and clearing the ground of underwood, will make many woodlands good 
paftures, and form them into beautiful parks. This management -would 
alfo improve the quality of timber by procuring the benefit of fun and 
air: the want of this may be regarded- as one principal caufe of the 
ipunginefs of .our timber, which defe£l fo inimical to durability, ftrength, 
and prefervation of a given form, is further encreafed by a jtoo common 
ignorance or negledl of the proper feafon for felling the materials of 
building, furniture, ftaves and various utenfils. . Some valuable trees 
and flirubs are yet obfcurely known: among thefc the fo called coffee-ine 
♦ in the weftem country, thiit bears a hard nut, the kernel of which 
is generally ufedby the inhabitants as a fubftitute for coffee; the native 
plumb trees on the Miffiffippi, faid to be far fupcrior to thofe in the mid- 
dle Hates; the newly diCcovered and much extolled grape of Scicto.f 
Many of thofe which have long been familiar to us, flill poffefs ufcfiil 
qualities little explored^ Oil might be extra£bed from acorns, and efpe- 
chilly from the large and greafy fpecies of die chefiiut-oak; as lately, 
though but in few places, is done from die various kinds of walnuts. 
. Spirits may be diftUlcd from the berries of the red. cedar, which fo much 
jvfiemble thofe of the European Juniper. , Wine far better, than what is 
generally done, can be made from die late grapes, as I know by my own 
experiments. From all kinds of grapes, the Perfimon fhiit, the 
berries of the four-gum, % and white-thom,$ tlie crab-apple, the wild- 
pears, plumbs, and cherries, with fimikr ixusts, ^irituous liquor, and 
vinegar may be obtained. Tiiis white-thorn will, if it can be kept clofe 
and low, make an impenetrable and beautiful hedge, by its long fbaq> and 
folidfpears, andbyitsjcluftering bloffoms and large red berries* The 
new experiment of grafting foreign kinds on our native grape-wines, faid 
to be very promifing, may prove a good prefervadve againft the rigour of 
winter. In all probability many fpecies of leaves would make good fod« 
der for catde, if gathered in the proper feafon, and well cured : this ex« 
pedient pra£rifcd in the north of £orope* is of great importance to one 
half of the American ftates, which have according to fituation no palhne 
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tot five a fevfen moiuhs. Finally we may fmcerely wifli that the o^^^iiett 
of venerable woodlands might regard them as principal ornaments of their 
country ; and while they clear a part for the purpofes of agriculture, leave 
thofe hills crowned with towering pines^, and (lately oaks; fufiering like»» 
-wife the groves of tulip^trees and magnoiias^ to wave among yellow harvefts 
and blooming meadows. In fome of the old colmtrics many gentlemen 
would purchafe fuch rural charms at any expenfe, but muft wait till the 
evening of life for the (hade of their plantations; is it not then deplorable^ 
that fo many American farmers daily deftroy what their offspring of better 
taftc will deeply regret ! this evil might in a great meafure be leffened by 
a treatlfe on ornamental planting adapted to the prefcnt circumftances of 
lliis country. 

Half a century ago, philofophcrs thought it beneath them to invefti* 
gate the oeconomy of domeftic animals. By this ridiculous pride Euro* 
pean countries have fuffered much. The Swedifh naturalifts were rouf<» 
ed near thirty years ago^ to a ferious attention, by a peililence amoi^ 
horfes and horned cattle, which dedroyed many thoufands in fomeprcM 
vinces. In America, this important Icience has been much negle^ieiL 
Not to enlarge upoa a fubjecl which efpedally concerns agricultural fi>* 
cietics, I ihall only mention two or three particulars — This country is not 
unfavourable to horfes ; yet thofe of good quality are not verf common^ 
becaufe die natural hiftory of thefb noble animals is but little cultivated* 
They are often diiabled by want of proper care j and perifli by varioiu 
borders ; efpeeiaUy by fwelling in the throaty chotic, and the botts^'* 
Sheep dtrive well ja fame parts, but in others I have foen them die by 
dozens,, without the owners knowing or impiiriag into the caufe. 
.. Homed cattle fuSer much when eiqpoied to the winter's cold, which 
dcftroys their hoofs even under the 39 degree. Both they and hor£M 
are a£fe£);ed by excefs of heat in fummcr : which not feldom caufes afever^ 
di&emiUe by their want of appetite, dollnefs, and a yellow tinge of thef 
mouth and eyes. The beft European treattfes on domeftic animals will 
more or lefs apply to dlverfe parts of this country : a book written on 
ftieep^ inSwediih^ by Haftfer, has great meri^ and is^^ applicable to thtf 
colder ftates. 

Goats- would be very valuable in t&e tocfey woodlands of America^ a^ 
they are in thofe of Europe. They are very hardy : their maintenance 
is cheap, as Aey browfe fununer and winter on moft kinds of tree&afid 
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flirubs : they yield a great quantity of rich milk : and'thttir ikSns'are^ 
very ufefuL* The Angora^goat, whofc fincglofly hair is a material of the:- 
mohair, may alfo thrive as well here as in Sweden, where he wasintro-- 
duced by the patriotic Ah(lromer« . 

Good orchards eminently unite the- ufeful and |)leafitig ; gratifytug 
through the greater part of . the year, the tafte, fcent, and fight. Horti- 
culture was an early objed in America, and has made confidejrafale pro* 
grefik At prefent our. firft care ibouldbe, to prevent diftemperB of the 
fruit*trees, of late become • very alarming-^Pcach-trces, have till within- 
20 or 30 years been very flourifhing : fome Englifli writers relate with 
amazement that the Americans fatten their hogs on this fruit, which is 
fo coftly in the North of Europe ; and it is true, that many common 
farms. abounded fo far in a promifcous. coUeAion. of better and worfe. . 
But At prefent the peach-trees are few, and generally in. a fickly conditio 
on, .through the greater part of the country. Of this one principal caufe 
is a fly, that depoilts her eggs within the ften\ neanthe ground, which 
produce a great niunber of worms, who quickly . confume all the lowen 
barLu Mod kinds of plum-trees are liable to decay, and the fruit is de« 
ftroyed by a fpecies.of fly ; but. the. ravages, of. this infeifl have^been 
fon a. long time. Pear-trees have never indeed flourifhed well, but c£ 
late 'far lefs: fome. afcribe the blights jof them <to lightning, and hang 
pieces of iron in the branches,, to anfwer the purpofe of ele£lric rods. 
In fome places lately cherry and apple-trees have been attacked. by va- 
rious diftempers, which caufe the fruit to rot, and the limbs .to decay in 
rapid fucceflion. till the tree dies.. This, grangrene in fruit trees bears 
a ilrong refemblance to the mortification of menibers in the human body ;r 
the corruption fpreads quickly over a large limb, and amputation is the 
oiily prefcrvative of the tree yet known.. The lofsof peach-orchards is* . 
a;ConfiderabIe difadvantage, as their early bloom is the principal beauty of: 
fpring \ and the. fruit is ngt only very plciafingboth green and preferved,- 
but alfo yields by di(lilling an agreeable and wholefume liquor, well 
known by the name.of peach^andy;, The apple-orohards claim a folicin 
tous care .merely as great proaments of the .country ; much more as they 
fupply a great article of diet and a falutary beverage equal to feveral fpe-> 
eies of win^. We want an American treatife onfruit^rees^ which would 
flbowjiow far the beft £ngli(h authors are applicable to diverfe parts ofi 
the XJnitf d^Stutes i give a full acgount of all. the beft. fruits here culti : 

vated, 
* TheirmUchicvotts agility in climbing it impaired by cutting thefinewsor the lundfect. 
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▼ated, cwith their variation from local caufes ; coUcft all the various • 
names of the fame fruit, and fix one as national, to prevent a^confufion 
that often fruftrates information both foreign and domeftic. 

Fifh-ponds arc ufeful decorations in places diftant from lakes and rivers.' 
I 'have often wondered why this advantage is not derived from ponds 
and ifareams which are fo common : a ufelefs and unwholefome fwamp 
may thus be changed into an elegant improvement. A German author 
has wrote a valuable treatife on thi^fiib-ponds of Bohemia. The fubjeft 
has alfo been well treated by feveral oeconomical writers of Sweden : in 
which . country- fiih-^onda of all kinds are very common..^ 

AAticle. Ph^ico Matheinadcal enquiries.- . 

Machines for abridging human labour are efpecially defired in Ame- • 
rida, as there can be no competition between them and xht arms of in- 
duftridus lahour, whilfe thefe have fuH employ on her extenfive lands; 
which mud be the cafe for ages.' Agriculture has xht firft claim to the 
exertions of mechanical genius, as the principal fource of hational prof- 
perity. Extent of territory, improved by artificial induftry, muft yield 
a great quantity of 'produ£t:s at fo cheap a rate, as to bear exportation 
to very diftant markets. It' is moreover a weighty confideration to the 
humane philofopher, that agricultural mechamfm would in the South- 
em dates fuppjy the labour of flaves. Among important defiderata wo 
may place thefe— A machine for fowing broad-caft, fo as to fpread 
the grain even and in proper quantity : another for cutting drains, and 
making banks on our extenfive marfli-meadows : an apparatus for clear- 
kig^new lands ; which ought to be a compound bf coulters, faws, axesj 
and fcrews % fo thjit xKt trees may be pulled out of the ground, cut 
in convenient pieces^ and heaped : a better inftrument for reaping than 
the common fickle, fuch f. e. as the cradling fcythc of Northern Eu- 
rope : temporary (beds of eafy and light conftrudion for the pre- 
fervation of the reaped grain in wet feafons* - 

The many (hipwrecks that happen on the extenfive, and often ftormy 
coaft of this country render diving bells very neceffary ; thefe machinesT 
are yet biit little known. 

A plenty of naval ftorcs, and numerous ports render fliip-building an 
important branch of national induftry. This noble art, which has long 
been cultivated with fuccefs, would ft ill be much improved by more 
expeditious modes of- hauling timber, and of preparing the main pierce 
for the fiuifliing workmanihip. 

An 
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An extcnfive inland navigation by locks and canals, is now beconie^a 
great obje£l of legiflative care in feveral dates ; it is to be hoped, that 
fucli pcrfons may be entrufted with thefe important works ; as have ;i 
perfeft theory of hydraulics, and a praftical knowledge of local cir- 
cumftances, among which the force of ice in winter» and of rainy tor** 
, rents in fummer, are to be duly eftimated. 

As many new towns and villages will gradually rife with the encreafiqg 

: population of the country, their iltuation and form iliould be chofen with 

. a view to permanent circumftances. A fure fupply of water is one great 

. objc(3. If the advantage of ports is defired, enquiry fhould be made 

.whether the prefcnt water-courfes are likely to continue j as in the old 

countries, ftveral towns have been immetfed, and others left far within 

land, by the eocreafe or diminution of the water, or by the. change of 

■the channels. .Health and -conveniency require feveral open fquares, 

wide (Ireets, and a direflion of them calculated for (helter in the winters 

..and for fhade and ventilation in the fervent funmier months. 

Our architefture claims the following remarks— The pofition of houfes 

ought to, fecure the. fanning fummer breeze, and exclude the wkitry blaft, 

. Anotlier objeft (hould be to exclude from fummer-rooms^ the burning 

fun, during the hotter part of the day. Entries throughout the hou£^ 

. are very common, but not generally in directions that beft anfwer thefe 

purpofes. The length, and by frequent intervals, feverity of winter in 

the northern and middle ftate^^ makes warm rooms not only agreeable^ 

but in a degree necefiary. For this puipofe the mod iniproved chimH 

neys and iron-ftoves are inadequate expedients : efpeciaUy as ihe open 

kind of thefe, though the more pleafant, yet confume a ^eat quantify 

. of wood. .The ftoves, which have long been in ufe through Sweden, 

.and a part of the neighbouring countries^ are unqueftionably the beft 

. ever yet devifed : they warm the room uniformly, with a quarter of the 

wood required for thefe laft< mentioned 4 are free from any diiagreeable 

. fteams ; and have the appearance of elegant furniture*. Larger farms 

require feveral buildings. ; efpecially in cold countries^ where ftore-boufes, 

and M^rm dwellings for domeftic animals are necefiary. If all thefe 

ftru&ures are formed on regular plans calculated for the values of eftateSf 

and relped^ive ,local circumftances, the ufeful and agreeable may be 

united 

* Thc7 am confim^cd by ao iron mte^werk, and panes of a fine clay fitted therein, 
which are Yarniihed according to ta£tc and ability. At BetAlebem, in Pennl^WaBiai-im tpfe-r 
r|or kiqd of thefe are jdready m ufe. 
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iittked in a vei*y high degree : a well-written treatife on this fubje^, 
would be very valuable. 

To form with fpeed and conveniency a tolerably accurate map of thfe 
United States^ ailronomical obfervations ought to determine the latitude 
and longitude of thofe places, which are moft cflential to the figure of 
the whole country, or to the fituation of certain parts in a pqliticali and 
ceconomical view. 

ExzGt furveys of private cftates are indifpenfible for the fecurity of 
landed property : from a defeft of fuch many law-fuits have originated 
and will enfue for years. . I omit what is the province of . government 
in this matter } and only fuggeft a wi(h, that a fmall treatife on th^ fur- 
Tcy of woodlands might be compofed ;. as the bed Englifh guides, being 
calculated for an open country^do not particularly attend to this branch. 

4. Article^ Inquiries in Natural Hiflory, . 

Natural hiftory, Vikt a faithful guide, leads us through the myfterious 
mazes of nature, and opens to our enraptured eye her fublime and beau- 
tiful wonders. . How many precious plants are as defpicable weeds trod 
under foot in every part of the world ! How many new qualities arc 
from time to time difcovered in produftions, which have been known 
Tor centuries in countries long ago perluftratcd with this facred lamp! 
what treafures may we not dien expeft in this new. and vaft divifion of 
the globe ! in the forefta of a thaufand miles hitherto traverfed only by 
ravage tribes, andmercenary traders; in our lakes, fome of. which arc 
iidand-ieas^ and rivtrs that wander through feveral ftites beforie they 
meet flic bceani * negledl of natural hjftory under circumftances fo al- 
luring would indicate a want of rational tafte. \ I often heard the great 
Linn£us wifh that he could have explored the continent of North Ame- 
rica; may diis wHh animate American philofophers. 

The vegetable realm claims our firft attention. . Let us begin with a 
rricarch of the (lores it offers for the prefervation and recoyery of health. 
The frequent appearance of trees, flirubs, and plants, vi^hofe tafte and 
fcent, ' or analogy with weH known pharmaceutics, Js very promifing, 
would lead us to expe£l a very confiderable ftock of native Materia-Me- 
dica. But, although above an hundred of thefe fpecies are, or have 
been, more or lefs in ufe among the inhabitants, f very few of them 

are 

* The Unifed Stcteteitend froth the Atlantic t6MH&ffi6pi, and from PloHdtto Canidi^ 
taking in half of the great lakes, and of all the rivert, by tte boundary-line. 
t Indefinite calculation from written and verbal accountsi withperfonal obfenrationr ^ 
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are welllcnown as to the extent and peculiarity of tfftn qualities, anil 
a very fmall number is adopted cither by the apothecaries, or regular 
phyficians. On this view the following expedients merit attention — to 
-fuWlitute indigenous medicines of equal value forthofe imported, which 
by quantity or price caufc a great national expenfe j and that are liable 
to adulteration, or depreciation by age: to point out the beft native 
plants in local dlilri<^\s, with fixed names, clear defcriptionsy and accu^ 
rate medical inllrudions, for fafe convenient and general ufc : to appre- 
ciate tlic merit of thofe drugs, which are efteemed fpecifics in the worft 
epidemic or p Articular dillempers- CoUecHiing all the.botano-medical in- 
formation at prefent attainable, we may judge what plants are mod in- 
tereiling, in what degree they are known, and how this knowledge may 
probably be mod improved* — the Indians have .feveral remedies againii 
the difcafes and accidents arifmg from the climate, and their favage 
mode of life ; as fevers, rheumatifm, wounds, bruifes, fcalding, chill- 
blains, bite of venomous ferpents 5 befides emetics, cathartics, fudorifics, 
anddietics. Thefehave the fandlion of time and fimplicity. It is alfo 
generally believed, that they poiTefs very important iecrets, of which 
only a few extraordinary fpecimens are related with plaufible au- 
thenticity In domeltic pra£tice, particularly of the country peo^ 

pic, we obferv^ medical plants of general falubrity, ufed as de- 
tergents, tonics, fudorifics^ and laxatives; and others of particu- 
lar virtue in rheumatifm^ fevers, peftoral ailments, vifceral obftru£lion8, 
ulcers, external hurts^ poifons, female complaints, and difeafea 
of children. Among the great number of tbefe popular drugs^ par- 
ticular attention is due to thofe that are recommended by their falu- 
tary eiFe6:s, attcfted by the patients or other perfons of credit} arid 
more fo, when the teftimonial is attended with a precife ftatement of 
fac):s. In cafe of defe£live information, we may expcGt valuable qua- 
lities in thofe which are in vogue over large diftrifts j becaufe this general 
efteem cinnot be owing to imitation in a country, where intercourfe be- 
tween dillant places has till of late been very limited, and where botani- 
cal curiofity is yet very rare. — ^The medical plants we have in common 
with other countries, poflefs the fame virtue, under variations from cli- 
mate and local circumilances ; the too common opinion of their inferi- 
ority 

• See matfria mftUca -\ir.ericana potiflimuni jrcgni vrp/^tabilis, by David Schoq>h, printed in 
Gc;n a y 17I7. T'nc #>. !i< r li*s great merit in collc^ii:g the account^of preceding writers, 
wJtofc au*li"rir> he c\,^ti, v^ rh additicii ot popular information received, and perfoQal re* 
nl<t^K^ niii-: ciiu .ng Lis rciidciice ^od mvcis m ^u» country. 
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ority vrill often be changed by a fair trial. Different fpccicsalfo promlfc 
a reward of examination from the generic fimilarity : when thefe are 
aftually in ufe among the people of this country, the prokibility of their 
ralue is the greater. 

. An applkation of thefe principle* will bring tlie following plants to 
Qur particular notice — Agrimony, Potentiila-quinquefolium, Polygonum- 
biftorta^ Gentiana, Fumaria, Angelica, Cochlearia, Eryfimum oihcinale, 
Arum, Symphitum, Jnula campana, Afarum, all grow in the northern and 
middle dates ; and are the fame with, or near a*kin to thofc clafled 
among the btft (imples by Dr. Cullen in his Materia Mcdica*. The gen- 
tiana growing in the glades of Pennfylvania, is by Dr. Sch. efteemed 
the bed of our feveral fpecies. The Arum of North America is generally 
called Indian turnep, from its ancient value among the Indians \ and of- 
ten ufed with other ingredients by the country people, in that general 
debility, confequent on tedious fevers. — ^^Fhe bed recommended remedies 
againd intermittent fevers, are Cornus^^r/V/or, Dogwood ; Quercus /»6^/- 
/w. Live-oak; Perfimon % lA>mQtv^fymphoricarpos; by their barks: Pyrola 
maculaia^ with tlie Indian name plpfijfeva : Sambucus canadenfts : 
Laurus dtjilvalis^ Spicewood, Benjamin-tree, Benzoin. The fird is more 
generally known : a decodlion of the bark has in many cafes been ef- 
fectual ; it is by fome deemed equals when frefli, to the Peruvian :f 
The fecond is much valued in the fouth, its native place : that of Perfi- 
mon in North Carolina ; and of Lonicera fymphoricarpos in Virginia. J 
An infufion of the plant Pyrola maculata has been frequently ufed for 
fome years in Pennfylvania, under the name of pipfifeva^ $ The Sam- 
bucus canadenfts^ Red berry elder, is by the Indians called the fever^u/bg 
a. deco£lion of its wood and buds being of ancient renown among thcm.f 
The laurus ifiivaiis, Spicewood, Benjamin-tree, is alfo didinguiflied with 
that name by the people in the northern parts, for the falutary deco^ion 
of its wood and leaves. || The bark of the Liriodendron, Tu/ip^tree, is 
alfo very generally edeemed a good fubditute for the peruvian : cfpeci- 
ally that of the root. We may obferve on thefe and other febrifuges, 

c that 

* Confer this book with t>r. !^choeph*s, and John Bartram*s notes to Shost*s Medicina Bri* 
tannica, reprinted in Philadelphia, 1751. 

+ Kalin fays that in Wcll-Jcrfry many were cured by the bark oi the root, who had in 
v:un tried the peravian : in that fickly country, I havcniyfelf made ufe of it, and think it 
worthy of a full trial. 

\ Called St. Peter's wort, Indian currants; a fpccici of honey fucklc; fee Arbult. Amer. 
of Marfhal. 

§ "Jice ^^itto : a fpecic* of winter green. 

^ Gefchivhte der Miflio;. der Evangelifchen Eiudcr untcrden Jndiancmin Nord Americs^ 
by La/kifi* puhliihed 1787. 

I Memoirs of the Americao Acsulcmy etc, printed 'm Bofton, 1785. 
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that the variety probably corrcfponds with the divcrfity of the fcvers> 
which is very confi'icrable from latitude, fcafon, and perfonal coi^ltltjti- 
on : thus f. e. the above fpicev^^ood is of peculiar benefit in that mode- 
rate but tcdiou.5 kind, c.\\lcd Jl^w ft- ik^r, which is almoll continu::!. 

Agiin.l rhcuinatifrn thefe are worthy of trial — the ro^t, L\ dcco-'.V: )m,. 
of Ar.\lia ////7.y?r, Angelica tree : the cones of Pinusy?rj5//r, White pine : 
the twi[:s and roots of Magnolia ^AjwAt, Swamp-fiflifr.i?, botli in decodi- 
on, and bath : the frelh bark of Jr.glans nlbn, Hickory, applied extcinally; 
much ufjc! by th : Indians. * 

Dyfent jry has been cured by the bark and gummi of Liquidambar 
ftyraciilur, S\veet->;um 5 Cynoglyflum Virgifiianunj^ (follis aniplexicauli- 
bus ovati;;) Hv>unds-tonguc ; Trioftcum an gufil folium floribus oppofitis 
pedunculatis -, the root of Whitj oak in powder. 

Antldropf^cai well recommended are, the leaves of Callicarpa Ameri-- 
cana : \ the root, in dccoclion, of Aralia fwdu'auHs (foliis binis terna- 
lis ; that of SafTifras in cxtrafl:. 

" Cholick ir, removed, by the oil of the above Spicewood-berrics : the 
ftattilent and hyfteric kind, eminently fo by Angelica lucida (foliolis'aequa- 
libus ovatis incifo-ferratis) called therefore hellyach^root. 

The be ft among pleuretic remedies muft be the pleurefy-robty fo much 
extolled in Pcnnfylvania, djfcribed by Schoef Afclcpias tuberofay foliis 
alternis lanceolatis, caule divaricato pilofo : another afclepias bears 
high value in Maryland ; called alfo hutterfly^root : the afclepias decutti-- 
lenSf pleurefy^rooty mentioned by Mr. Jefferfon in his notes on Virglnid^ 
muft be one of thefe. The bark and berries of the above Magnolia, 
cither in decoftion, or infufion of fpiritous liquors, is generally falutary 
ift thofe great r^/(f/f, which affefl the fides, back and breaft, with painful 
JHuheSy attended with febrile chills and general languor. 

Anthelmintics are the Chenopodium jj and the Spigelia Marylandtca 
(baule tctraccono, foliis omnibus oppofitis), Carolina pink ; a fouthem 
plant : it will deftroy the worms ; but caution in the dofe is requifite. 

Spiraea trifoliata (foliis ternatis fenratis fubaequalib'us, floribus fubpani- 
eulatis) Ipecacuanha, Indian phy fie, Baumont-root, is an effeftual and 
fafe emetic. Podophyllom peltatumy (foliis peltatis Palmatis) May ap* 

pie, 

* They drive the pain from one place to another, until it hreaks oat in a blifter : this bark 
Iniras theikii, an it were, Lofkiei. In N^w-i noland a fpccie^ of pyrola (ailed rbeHmatifm^ 
weed, aD(i one of Aletr'u named ynicwm^ are reputeM very emciciou9s the latter is the chronic 
riieumatifm. Mem. A. Ac. 

f A fhrub growing in the fouthcin iUtct* Arbuft. Axsu 

\ Jcrnfalcrn'Oak. 



pie, IS lately coming into pra£life as a laxative by anxxtra£l: of the root, 
that removes its emetic quality.* ConvoIvulus/>^//^//r^///j grows in the 
middle latitudes; and in the fouth feme fpccics fimilar to tlic Convolvu- 
;lus Jalappa, not well explored. 

Ulcers and cancerous fores are frequent among thofe whofe humours 
are vitiated by perennial fevers: in a variety of remedies thcfe defcrv^ 
notice — Iris merficolor : alhes of Magn. glauca, in form of plaflerj and a 
ilrong bath of Saflafras-root, have cured ulcerated legs. The root of San- 
rurus ccrnuuSi (foliis cordatis petiolatis, amentis folitariis rccurvis) lizards 
tail, bruifed and appHed as a poultice to fore and impoftumate breafts 
will ripen and heal them. A fpecies of Nigella, called gold-thready Indi- 
an mouth^rooty is an excellent remedy for an ulcerous mouth.f In New- 
England a fpecies of Geum, loaUr-avenSy throat-root ^ cure ally is an 
cfteemed remedy for ulcretated fore-throat: a decoftion of the root is 
both a gargle and drink.:^ Rumex acetofellay iloribus dioicis, foliis lanc^ 
olato-hallatis, fower-dockf cancer^rooty is recommended againft inveter- 
ate ring- worms : tliis is biennis and found over the whole country,; 
the juice is mix^d with vinegar : (Shcoeph) Another is mentioned in the 
. Bofton-Memo. the root of which in deco£^ioii is ufed in fore-throat. 
The Phytolacca decaudra, floribus deeandrls decagynis, Poh, has of latp 
given promifing experiments in the cure of cancers : the juice of the ber- 
ries is infpiflated by the fun : the young fprouts in fpring arc eaten ^ 
fparagrafs; but grown too far they are violently caurtic: this bufh is a 
general grower. 

PreCervatives againft venomous (hakes £cem to t^ (cattered over thst 
,whQle country, and they mer^ full inveftigation, in order to provide 
prompt remedies, io. every glace, and againft different kinds of ferpents^; 
cfpecially ia the new fettlements. Convolvulus purpurem^ purple-^ind^ 
nveed i^ very powerful, if the Indians can handle rattle fnakes after anoiol* 
'Jbgtheh^nds with its juice, as C/7/^;^ relates : this grows in the South. 
A fpecies of JuiBaea Is mendoned in the cited memoirs, as growing in the 
nprthernqountries ne;ar the haunts of rati;le-fnakes, called Rattle-fnake 
plantain. The Hietacium venofumf foliis cuneiformibus hirtisj fcapo 
.Uu4o cxTi^ifi^oaf^ crj?£^o} grows from the north tp Virginia inclu£velyj 

c 2 is 

• The fitfteroTvi in tlic northern ind middle ftntcs, the latter in thcfe and the fouthern; 
it bearn on a ft.ilk of two feet a yellow fruit like a liire« of a fwrttifh talle. 

f I.olkiel: inem:ofrhe American Academy; the root is like a ball of (hining: thread. 

\ Elorihu4 nutcinti' iu», frudlu ohlong:o, ariftis plumoiU: powder of the root is ulied by the 
Canadiam ia fever and ague; Am. Ac. 



IS cMcA poor Robins plantain : andfaidto fru (Irate the bite both of the 
rattle fnake, and of his fuppofsd pre cur for the pilot e-^fnake. Erigcron^ 
likewife called Roberts plantain in Pennfylvania, is defcribed by Dr. 
Schoef thus (radix repcns; folia radicalia ovata, bafi attenuata, dentata 
dentibus paucis a medio ad apicem glanduliferis, obtufa, pilofa, venis 
paucis. Sea pus biuncialis, pedalis, ftriatus, villofus, uniflorus etc. etc.) 
Dr. Otto, a refpeftable practitioner, informed him that the herb ought 
to be given in a plentiful decoflion, and alfo applied with the i-oot to the 
wound. The herb of Solidago virga aurea^ Golden rod, is ufed in the 
fame manner. * The root of Aletrisyir//;^ is taken in powdcr^or bruifed 
and fteeped in liquor : this root is called^^r-ro?/, blazing Jlar^ deviVs bit; 
and greatly efteemed, both by the Indians and the people of feveral ftates, 
for many qualities, f The Polygala Senega is well known. The plantain 
of Negro Cae far I j nil mention with a wiih, than an authentic account 
couldbeobtainedof the experiments for which he obtained a public re- 
ward. Many credible teilimonies agree in the faft that Indians have 
extraordinary ikill in curing the bites of fcrpents ; but whether any fpe^ 
cific antidote is known, appears doubtful-: the plants in ufe aft however 
as powerful fudorifics and abforbents: a narrative of my own obfervati- 
ens on this matter would here be too prolix.. 

Of late years madnefs of dogs has been more frequent: the Swertia. 
difformis recommended by Clayton, fliould be tried.* 

In the fearch of new medicines, fpicy trees and balmy eveivgreens are 
particularly inviting. The fwamps of the low country i bound in plants 
of aromatic fcent : the magnolia glauca fo frequent in them feems to hold • 
outlier fragrant lillies and crimfon-berries to the fkelcton-»prey of Stygian 
▼apours ; probably her lovely fifters are alfo compaffionate- J 

Indigenous efculents claim attention in feveral views. Thofe roots^ 
llerbs, grains, and barks, that in cafe of need can fupport life, may fale 
ufeful to travellers in the wildernefs and to troops that carry on an Indi* 
an war : the favages make this ufe of the inner bark of the elm, and the 
roots of Aralia nudicaulis. The fallads of many kinds^ gathered in di- 
verfe parts of the country during fpring, fliould be generally known. 
Several wild fruits might be improved by culture; as walnutSj crab-ap- 
ples, 

* Schoef defcribcs it as bhfuta^radiee omara: Bartram as <* haTine (lender purple ftalkt« 
lifing a- foot high with afoike of fine yellow ibwers, for near one third part of the length 
of the plane.'* fays it is much extolled. 

f Banram fpeaks of it principally as a ** remedy in grievous pains of the bowels;** and 
iUys.it has a ilalk eighteen inches long wirh a fine fpike of white flowers fii inches, bloomine 
in June, growinjr plentifully in the back parts of the. country. * See Gron. Virginia. 

} $crpexit« Yirg. Sarlaparillai etc. want no mention: icTcral cannot here fin^rooau 
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jfe«, papaws, (anndna-) plumbs, grapes, perfimons,toncyiocuftyG/^^/^tf 
f^riacanthosj; fomc perfonshave planted orchards of this and made plenty 
ofmetheglin from the fwcet pods. While the Sugar-maple is of late 
juftly valued, its kindred alfo merit more attention*. lam credibly in- 
formed that in Canada, equally good fugar is made from the weaker 
juice of the Red maple; a tree that abounds through all the dates. The 
Chefnut oak is faid by Schocf, to yield in fpring a copious agreeable 
idrink: other trees may have (imilar faps. Aromatic plants deferve notice: 
the barks of y-jung Safllifras, and of Calycanthus Floridits * much reft* m- 
ble ciniiamon: the Acorus calamus is undername of Spice-wort, ufed iii 
MiilTachufctts. The plants uied as tea in diverfc parts deferve examina- 
tion : the Cajfine^ called South fea-tea-trec, is obfcurely known by uSj 
but has long b^^en famous among the Indians. •)* 

Many vegetable dies are already in ufe, both among the Indians, and 
the inhabitants : lome of them are alfo recorded by writers : but a col- 
leftion of fcattered practice, and a feleftion of the bed in every kind, 
are yet wanted. In this branch, the praftice of other countries may 
alfo be adopted : thus the Rhus^oxicodendron-vernixj Varnilh-tree, Poi- 
fon-afh, is probably the fame with the valuable fpecies of Japan.| 

Saps, roots, leaves, flowers, barks, maybe^ufeful in a variety of 
modes \ for example— The roots of Aefculus Y^yx^iyfcarlet horfe chefnut^ 
and of Jucca filamentofa, Jilk'-graft^ are ufed for foap :§ chefnuts can be 
prepared for the fame ufe. The two kinds of Myrica, Candle berry 
myrtle, are known r the Mclia azedaracb grows in the South, under the 
-name of head tree^ but its berries are not yet in ufe for tallow, as in 
Japan*. The Afclepias, called ^/twtf«/, has a fine white down in its 
pods, which in Maflachufetts, is carded and fpun into very good wick- 
yarn. ' While oaks abound, an extrai£t of their barks^ might, as an ar- 
ticle in tanning, be a valuable export. 

Vegetable medicines for cattle are very interefting : a critical com- 
parifon of European treatifes, with what is written and pra£tifed here, 
will point out the beft. 

The 

* Called Carolina allTpiee. 

\ They call it Taupan^ and drink an infafion of the leaves in copiont dravghtt, both aa« 
distic and inebriating. It grows near the fea in the fouthern dates, ten or twelve feet high^. 

\ By the travels of Prof, fhunbcrg (in Swedish , I find great analogy between Japan aod 
K. America : thus the Perfimon grows there : the cones of. the Alder are in common ufe for 
black dye. 

J They grow in the ibothem ftates. 

^ An oU^ pcc^d which becomes tqually (olid with taUow. ThttiAtri. 



The beauties of our Flora arc yet difpUycd only to ^hofc zdmitei^t 
who have fought them, in fields and woods> from fpring to autumn, in 
northern and fouthern climes, in the grand Magnifiora and the humb|e 
lillyof the vallcs. Many of tlie wild flowers would adoi:n gardens, 
and embellifli groves and meadows : but ,a great part of thefc are 
known only in their native places, and fome have not even obtained a 
vernacular name. Flowery fhrubs 3rc gradually coming into more no- 
tice j and fome of tlie fmcft will endure the winter of Pennfylvani^ : 
the Chionanthus (Stiow dropj Fringe tree^) Calycanthus iloridus, Bigno- 
nia radlcans {Truvipet flower) and the beautiful Franklima, ^l\ grow 
well near Philadelphia. * Several of tlic trees moft agreeable by fpliage, 
bloom or lofty growth, have afpontaneous wide ranges and others will 
under a fkillful hand pafs their natural limits.f 

My remarks on the Animal domains fhall begin yv'ith the (mall tribesi 
becaufe fome of thefe do us remarkable mifchief. The Hejfianf.y has 
for fcveral years made great havock in the wheat fields tlircugh all the 
middle-dates. % The canker worms, caterpillcrs, and other vermii^ 
lay wafte our orchards: fome remedies will lippefully refult from the 
enquiries of late begun in feyeral places. Hoils of locufts fome yea^s 
infeftthe woods, and cauf^ qpnfidcraible damage by ^^vouring the leaves 
of trees over large diftrifts, map y of which .decay ."when vthus expofcd 
to the burning fun : they lie in the ground for ^ period of yearsj next 
yetafcertained; appear.in the latter part of the fpring, vhen the oakfi 
are inperfefi foliage j and in a few vt^ceks difappean} 

Vc^omo.us infe^ls are rare, ^nd obfcurely known^ a9 tbe;y fecm qoi|- 
fined ito the woods. A {pecies pf thefe, c;iUed fountain fpi^er^ th^it 
ha,unt^ the inper p^rtsof die fouthern ftatesj ^is faid to b^ large i jtroiig 
enough to tabe,fm?ill.bir«}s jn his net j^iml byihis ftingto produce violent 
pains at the heart, inflammations with ^]r^i;n^t^ qold (weat^, tremor;^ 
frenzy, and death, if proper qyre is not qbts^incd- In the nntSiAlc flates 
tliere is a black fpid^j, whpfe .bi^e jg^jifep grwt. p^ins m^ 51 .t;:anfi^ijt 
blindnefs, but is not mortal. A large ant with a.Jopg ,ftin^ AOttimQP .in 
Maryland and further fouth, is alfo very noxious. 

Among 

• The laft is in Mr CartramV garden (jftecn a twtnty fcrt hijrb; and has not brcn ' ^f!V(^t- 
«d with' the five fevcrc winters within twelve year^, though it»* Piitivc place iet Georgia, 'the 
flow«TB are large anH frngrant with Jiily-hkepnala, and a tuii cf golii-cokurcd (lamina. '■ 

f Eignnnia Catalpa floonihesin and heyoi.<l Pcnnf>lvania. 

\ NeCilinf m the joints faf the fl^lk, thty bite itoflbtforc the gr:iin is ripe. 

§ 1 ley fccm to extend far, as nuny hue Jred acres upon, the Ohio are faid to he fpoliatcd 
by rh'-ni; yet i&iheir depredation local and varyliig, Ic that dkfTcrent part? hive thc'r ♦lirn: 
they'Aertin rcnrfylvania «i$>.lity y«.ar<( iig«), rfKf.witb the' i^mr qvalitiesi as I find by the 
old Swedifli records, which aifo adu tiuit the IndidDs fed upon them. 



AtnbA^ 6iiT Kahdlome infefts ihtjire-jty is the firft : thcufands of thcfc 
Hlumliie our fummer nights, and by their gambols in the air, prcfent a' 
(ky full of falling ftars}* but we know not where thcfc lamps are hid' 
in the loai:; wititer-nights. 

A Hirlkuig uVechanifni is reitiafk'cd in }^t horn-hicHics of vatious kin^ls;., 
diiJ ofpccially t^'.e wdodfanver^ who with two cui've inwardly dcntittcd^ 
pr )ii ^s, ciin cut' off fihail twigs of t'rcts. 1 venture to add a zvophyfcn 
in t'\e OMo cujntry, which alternately is vegetable and animal. f Dut' 
without fuch cxtmordinary phc'iomrna, the vrconomyo: the numerous 
little .lalmals is v^oniierfal enough t) awaken oar atteiition, cfpecially i:i' 
tliis country, where it'is yet uMc.\phred, 

Thirty a forty fpecics of fnakes arc counted 5 but fcveral arc very 
iniperfeftly known; efpecially thofe who are rare or Ibcah The hcrn-^- 
piahe is now feldom feen ; but many accounts aigree, that the fpiir of his' 
tail is fo venemous, as to kill young trees, if by accident it ftrilces them ; 
which has with minute faiSls been told me by fonie ancient Swedes'. The 
Eing'fnahe of the South, is not (ech (I believe) far North.. TKe douhle^ 
Beaded fnake may be a monflrous production ;. but", tvvo fpccifriens of it' 
are found in Ncrw-Knglanl, and' two m[ore are now in Mr. Peak's Mufe- 
uni. Tliat fonie kinds of ferpents charni birds and' fquirrels is a fait'; 
but ill what manner we know notl Fortunately the frnalter number is 
venomous ; but which fpecies Qiould^b^ avoided" is ahifiterefting qiiefti- 
dh : though \hc green fnahe^ unpercepiible in the grafs, isharmlefsj; 
feme that occafionally come near houfes, are not fo. 

On quadrupeds in general, two inquirres are iritercftirig : what 13 the 
fpecific difference frona thofe of the fame genus in th^ Eaftern world ? 
and how doth the fame fpecies vary here under different latitudes ? in 
Ae firft our tygers and panthers require particular notice : in the (econrf 
tjie bear, who frequents iht interior country from North to South j and' 
this panther, who has alfo a wide range. Among thofe peculiar to' 
I^orth America the Mofe-deer is yet uiidefcribed, arid known to few 

perftoris 

• Thuobcrg defcribet thofe of Japan in the fame manner, under name of Lampyr'u Japonita. 

. f This was communicated to me hy a refpedable Miflionary, who had long been among 
Ae Indians, and had fccn this animal; bul would not have his name mentioned, as the matter 
may appear incredible : it is 3 a 4 inches high, and after having crawled about the wpods, 
is 6xed in the ground, becoming a plant with a ilem through its mouth etc. It is analogous 
to the vefiTctable fly of Dominica, that buries itfelf in the ground, dies, and fprings up Uke a 
young coffee plant ; for which itisoftenmiiUken, untiil the root upon examination is found to 
fiethf* head feet, and body of the anioEUl : fee the Httujral biilory ol Dosiinica by 1 h. At^ 
wood, pubUfli€d'i79i» ^ 
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pcrfons below the South of Canada*. The Q^fl^/w common among 
us, and long known for fingularitiesy is yet unexplored in the greateft 
of all — to wit that the female breeds her young at her teats within the 
falfe belly : many perfons in diftant quarters aflert that they have fccn 
them adhering to the teats when fmall as a pea. The vaft Mahmot, is 
perhaps yet ftalking through the weftern wildernefs ; but if he is no more, 
let us carefully gather his remains, and even try to find a whole fkeleton 
of this giant, to whom the elephant was but a calff . 

The great herds or buffaloes in the Weftern country, are a valuable 
national poiTeilion ; a wanton deftruftion of them ftiould be checked ; 
and trial of domeftication would perhaps be both pra£licable and ufeful. 

The greater number of birds in the old fettlements have been defcrib- 
cd J but many equivocally : and our knowledge of their habits is in 
general very fmall. We fhould not indifcreetly deftroy thofe deemed of 
no value ; who knows what part is affigned to them in the oeconomy of 
nature? perhaps our numerous tribes of woodpeckers fave many trees 
from deftru£live worms ? as to the ufeful and ornamental birds, they 
demand our protection againft licentious and greedy tyranny : the beau- 
tiful and melodious birds diminifli faft ; and the Turkeys once fo abun- 
dant, have long ago been drove into the remote woods. 

General knowledge of our fi(hes is very limited and confufed: of thofe 
in the weftern waters we have here only reports ; I never had even from 
eye witnefles a tolerable account of the caufijh that weighs 70 a 100 
pounds. Thofe proper in fifti ponds cannot be fele£led without knowing 
what kind of water, food, &c. they require. 

Natural hiftory demands more efteem from our feminaries of learn- 
ing: the principal among them fhould iriimediately form botanical 
gardens, on a plan fo liberal as gradually to receive all the trees, ihrubs, 
and plants moft valuable in every refpeft. Mufeums are alfo very im- 
portant, for exhibition of both native and foreign produftionsj. Fin- 
ally, it is necefTary to fix general names for every vegetable and animal 
of public utility, that great numbers may receive and impart information. 

Stb 

• Some yrars ajjo ©nc was exhibited in PMladeli'Jiia : it i«a large animal with very high 
forelegs, a fliurt neck, &c. Ou ti<c American Elk fee JefierfonU Notes <m Virginia. 

f Great quantity o| hi« bones are found on the Ohio : fee Jcfferfoirs Notes. 

^ J That of Mr. Pealein Philadelphia, commenced a few years a^o, is hy his laudable care 
Mmiiig Into reputation both at home and abroad, and mciiuthc public pairoaagc 
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^th ARTJCLP.y Meteorological Enqith'ic}* 

Changes in the atmofphere have fuch important confequences on the 
affairs of human life \ that the art of prognolUcating them is very bene- 
ficial. It has of late years been cultivated with great afliduity in various 
pirts of Europe; and the feries of obfervations will gradually form a 
fyftem, that may at lead, unite probable conjectures with much certain 
knowledge. Several circumftances of the United States point cut cor- 
rcfponding inquiries — We arefubjeCt to fudden gufts of wind, and fome 
tornados that rapidly pafs over a fpace of one a two hundred miles : from 
the beginning of Spring till the fetting in of Winter, thefe oecafion many 
unhappy accidents on our extenfivc coafts, and ample navigable rivers^ 
Their tranfient ftrokes are, however, not comparable to thofc feverc 
ftorms that generally vifit us two or three times in that feafon : after 
thefe the gazettes anounce numerous deplorable ihipwrecks, and other 
difafters : coming from the Eaft with heavy rains, they generally caufc 
inundations, which overflow a vaft extent of meadow grounds, on the 
lengthy rivers and winding creeks, and fometimes damage wharves and 
ftores of commercial towrts. A forefight of all thefe would enable us 
to elude their fury t veflels might ftay in port, or feek a fhelter : mer- 
chandize might be fecured : the hay might be removed, and the cattle, 
which fometimes periihes by the fudden rife of the water. In fummer 
the fudden gufts happen generally towards evening, after a fultry calm 
for fome hours : when attended with thunder and rain, warning is given 
by the rifing clouds : thofe with a clear iky are lefs frequent, and pre- 
ceded only by light eddies in the air for fome minutes*. The tornados 
are probably announced by fome remarkable fymptons, though their 
happily rare occurrence has prevented attention : the air is (I believe) 
very fultry for two or three preceding days, and on the laft, fomewhat 
hazy with tremulous light breezes from the Weft. The eafterly ftorms 
are ufliered in by the gradual thickening of the clouds, and encreafe of 
the wind for many hours : f 

The irregularity of our feafons, is a great impediment in the I u/r. fs 
of focial life-^The fallacious appearance of an early fpring often invites 
the hufljandman and gardener to planting and fowing, which will be in- 
jured byfevere froftsand cold rains. The beginning of winter varies 
alfo by feveral weeks : after the firft of December, mild weather is often 
changed into a cold, that within two or three days fills the rivers of the 

d northern 

♦ Thefe arc jsfirncrally called whirlwinds from thfir vcrfatllc direAIort. 
f '^'hcn they coDtinuc for two » three days, they are not at their hight before twelve hours. 
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northern and middle ftates with ice; by which veffels outward bound 
are detained, and iliofe coming on the coaft fufter fevercly. A greater 
difadvanta^e of thii> variation, is uncertainty of the feeding-time, on 
which much depends the future crop : if it is too early, the luxuriance 
of auLuinnr.l vegetation exhaufls the rootj if too late, it cannot acquire 
fufTicicnt firmncfs to bear thcfrofl. We have two prognofticsof winter 
which arc founded in nature: the migration of wildgeefe fhows that the 
northern waters are freezing, and that we may expe£t fevere north welt- 
er) y winds : abundance of rain, by cooling the air, and wetting the 
earth, prepares botli for the impreffion of the frofts : encreafmg number 
of partridges, phcafants, and other ground birds in the populous parts, 
with the appearance of bears, doth alfo indicate that the weftern woods 
are already covered with fnow. Mild winters are always fucceeded by 
cold fprings*. Early thunder is a fure token of immediate cold weather 
for a week or two. The progrefs of the vernal fcafon would mod pro- 
bably appear from an accurate Calendar turn-Flora : the bloom and folia- 
tion of feme trees being unfolded not by an occafional warmth of the 
air, but by a gradual penetration of the heat to their deep roots, proves 
at leall an afcendancy of the vernal temperature not eafily overcome 
by the northerly gales. 

A continuance of wet weather in time of hay-making, is not very 
common, but, when it happens, very deftruftive by the heat of the fea- 
fon. It is to be apprehended after a long drought ; and is generally fore- 
boded by a moifture in the air, vifible on glafs, walls, wooden furniture, 
fait, and other attractive bodies, for two days. As grafs may be cut 
fomevi bat fooner or later, its prefervation may be obtained by this fore- 
fight. The harveft of grain can bear no delay, efpecially in a hot cli- 
mate ; but difpatch is neceflary in a critical time. 

The fudden alterations of cold and heat throughout the year, would 
often be lefs injurious to health, by forefeeing them : general rules are 
thcfc — exceflive warmth for the feafon feldom continues above a few days, 
and quickly changes into the oppofite extreme : fine days in winter, 
fpring, and latter part of autumn are immediately fucceeded by cold and 
wet, rain or fnow, according to feafon and btitude \ wherefore they are 
called nueaiher'brctders. 

Tlic 

*Lonji: nrpericncc has given rife to the adage, nLinier never r^tt im ihejky^ and to the Jndiam 
' ulc dill geocrally fo caUcd, that -KiuUr mufl ume when tbepomU are/uil. 
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Tlie limits of an eflay exclude a detail of obfervations made by myfelf, 
or collefted from judicious perfons, and of their more general, or local 
and temporary application : I wifh that curiofity rcufed by fafts may be 
further animated by this refleftion— In the M'orks of Almighty power 
and infinite wifdom there can be no chance ; the feafons revolve on the 
fame fixed principles as the planets; and the apparent diforders leflen 
with our encreafing knowledge. The bountiful Creator difcovers his 
marvels in proportion to our wants ; if man has by a fublime fagacity 
traced the intricate path of the moon, why may he not explore the fource 
of the temped ? every country has native remedies againft its natural de- 
fefts; is it not then probable that as the Polygaia Senega was given us 
againft the rattle-fnakes, fo may we have faithful prognoftics of the 
dangerous caprices of our climate ? Let us therefore ftudy nature, and 
nature's Ruler fliall reward our labour. 
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I RETURN the papers with fome correftiona. 
I did not find coal mines under the Calcareous 
rock in Derby Shire. I only remarked that at the loweft 
part of that rocky mountain which was in fight, there 
were oyfter (hells mixed in the ftone; and part of the high 
county of Derby being probably as much above the level 
of the fea, as the coal mines of Whitehaven were belo\«r 
it, feemed a proof that there had been a great bouleverfe- 
ment in the furface of that Tfland, fome part of it having 
been deprefled under the fea, and other parts which had 
been under itbeingraifedaboveit. Such changes in the fu- 
perficial parts of the globe feemed to me unlikely to happen 
if the earth were folid to the centre. I therefore imagined 
that the internal part might be a fluid more denfe, and of 
greater fpecific gravity than any of the folids we are ac- 

A quainted 
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quainted with ; which therefore might fwim in or upon 
that fluid. Thus the furface of the globe would be a (hell, 
capable of being brctken and difordered by any violent 
movements of the fluid on which it refted. And as air 
has been comprefled by art fo as to be twice as denfe as 
water, in which cafe if fuch air and water could be con- 
tained in a ftrong glafs vefTeU the air would be feen to 
take the loweft place, and the water to float above and 
upon it ; and as we know not yet the degree of denfity 
to which air may be comprefled ; and M. Amontons cal- 
culated, that its denfity increafing as it approached the 
centre in the fame proportion as above the furface, it 

would at the depth of leagues be heavier than gold^ 

poflibly the denfe fluid occupying the internal parts of the 
globe might be air comprefled. And as the force of ex- 
panfion in denfe air when heated is in proportion to its 
denfity ; this central air might afford another agent to 
move the furface, as well as be of ufe in keeping alive the 
fubterraneous fires : Though as you obferve, the fudden 
rarefadion of water coming into contact with thofe fires, 
may alfo be an agent fuffictently ftrong for that purpofe, 
when afting between the incumbent earth and the fluid on 
which it refts. 

If one might indulge imagination in fuppofing how 
fuch a globe was formed, I fhould conceive, that all the 
elements in feparate particles being originally mixed in 
confufion and occupying a great fpace, they would as foon 
as the almighty fiat ordained gravity or the mutual attrac- 
tion of certain parts, and the mutual repulfion of other 
parts to exift, all move towards their common centre : 
That the air being a fluid whofe parts repel each other, 
though drawn to the common centre by their gravity, 
would be denfeft towards the centre, and rarer as more 
remote ; confequently all matters lighter than the central 
part of that air and immerfed in it, would recede from the 

centre 
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centre and rife till they arrived at that region of the air 
which was of the fame fpecific gravity with themfelves, 
where they would reft; while other matter, mixed with 
the lighter air would defcend, and the two meeting would 
form the (hell of the firft earth, leaving the upper atmof- 
phcre nearly clear. The original movement of the parts 
towards their common centre, would naturally form a 
whirl there; which would continue in the turning of the 
new formed globe upon its axis, and the greateft diameter 
of the (hell would be in its equator. If by any accident 
afterwards the axis (hould be changed, the denfe internal 
fluid by altering its form muft burft the fhell and throw 
all its fubftance into the confufion in which we find it. 

I will not trouble you at prefent with my fancies con- 
cerning the manner of forming the reft of our fyftem. 
Superior beings fmile at our theories, and at our prefump- 
tion in making them. I will juft mention that your ob- 
fervation of the ferruginous nature of the lava which is 
thrown out from the depths of our valcanos, gave me great 
pleafure. It has long been a fuppofition of mine that the 
iron contained in the fubftance of this globe, has made it 
capable of becoming as it is a great magnet. That the 
fluid of magnetifm exifts perhaps in all fpace; fo that there 
is a magnetical North and South of the univerfe as well 
as of this globe, and that if it were pofliblefor a man to 
fly from ftar to ftar, he might govern his courfe by the 
compafs. That it was by the power of this general mag- 
netifm this globe became a particular magnet. In foft or 
hot iron the fluid of magnetifm is naturally difFufed equally; 
when within the influence of a magnet, it is drawn to one 
end of the iron, made denfer there, and rarer at the other, 
while the iron continues foft or hot, it is only a temporary 
magnet : If it cools or grows hard in that fituation, it be- 
comes a permanent one, the magnetic fluid not eafily re- 
faming its equilibrium. Perhaps it may be owing to the 

A 2 permanent 
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permanent magnetifm of this globe, which it had not at 
firft, that its axis is at prefent kept parallel to itfelf, and 
not liable to the changes it formerly fuflFered, which occa- 
fion«d the rupture of its fliell, the fubmerfions and emcr- 
fions of its lands and the confufion of its feafons. The 
prefent polar and equatorial diameters differing from each 
other near ten leagues ; it is eafy to conceive in cafe feme 
power fliould fhift the axis gradually, and place it in the 
prefent equator, and make the new equator pafs through 
the prefent poles, what a finking of the water would hap- 
pen in the prefent equatorial regions, and what a rifing in 
the prefent polar regions ; fo that vaft tradts would be dif- 
covered that now are under water, and others covered that 
now are dry, the water rifing and finking in the different 
extremes near five leagues. — Such an operation as this,, 
poffibly, occafioned much of Europe, and among the relt, 
this mountain of Paffy, on which I live, and which is com- 
pofed of lime flone, rock and fea fliells, to be abandoned 
by the fea, and to change its ancient climate, which feems 
to have been a hot one. The globe being now become 
a permanent magnet, we are perhaps fafe from any future 
change of its axis. But we are ftill fubjedt to the acci- 
dents on the furface which are occafioned by a wave in the 
internal ponderous fluid ; ajid fuch a waVe is producible 
by the fudden violent ftxplolion you mention, happening 
from the jundion of water and fire under the earth, which 
not only lifts the incumbent earth that is over the explofi- 
on, but imprefling with the fame force the fluid under it, 
creates a wave that may run a thoufand leagues lifting and 
thereby fhaking fucceflively all the countries under which 
it paffes. I know not whether I have expreffed myfelf fo 
clearly, as not to get out of your fight in thefe reveries. 
If they occafion any new enquiries and produce a better 
hypothefis, they will not be quite ufelefs. You fee I have 
given a loofe to imagination ; but I approve much more 

your 
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fo\iY method of philofopiiizing, which proceeds upon ac- 
tual obfervation, makes a colledion of fa£ls, and concludes 
no farther than thofe fads will warrant. In my prefent 
cireumllances, that mode of ftudying the nature of this 
globe is out of my power, and therefore I have permitted 
myfelf to wander a little in the wilds of fancy. With- 
greate fteem 1 have the honour to be, &c. 

P. S. I have heard that chemtfts can by their art de— 
compofe ftone and woodj^ cxtradinga confiderable quan- . 
tity of water from the' one, and air from the other. It 
feems natural to conclude from this, that water and air 
were ingredients in their original compofition. For men 
cannot make new matter of any kind. In the fame man- 
ner may we not fuppofe, that when we confume combus- 
tibles of all kinds, and produce heat or light, we do not 
create that heat or light; but only decompofe a fubftance 
which received it originally as a part of its compofition? 
Heat may thus be confidered as originally in a fluid ftate, 
but, attradcd by organized bodies in their growth, becomes 
a part of the folid. Bcfides this, lean conceive that in 
the firft aflemblage of the particles of which this earth is 
compofcd each brought its portion of the loofe heat that 
liad been conneded with it, and the \\ hole when prefledi 
together produced the internal fire which Hill fubfifts. 
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Aneiv and curious Theory of Light and Heat ; in a letter 
from Dr. B. Franklin to David Rittefihoufe^ Efq. 

RcadjuncT TNIVERSAL fpace, as far as we know of 
motion, or vibration, is called light. ThitJ 
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This fluid may poflibly be the fame with that which 
being attradled by and entering into other more foHd mat- 
ter, dilates the fubftance, by feparaling the conftituent par- 
ticles and fo rendering fome folids fluid, and maintaining 
the fluidity of others ; of which fluid when our bodies 
are totally deprived, they are faid to be frozen; when they 
have a proper quantity, they are in health, and fit to per- 
form all their functions ; it is then called natural heat ; 
when too much, it is called fever ; and when forced into 
the body in too great a quantity from without, it gives 
pain by feparating and deftroying the flefh, and is then 
called burning; and the fluid fo entering and adling is 
called fire. 

While organized bodies, animal or vegetable, are aug- 
menting in growth, or are fupplying their continual wafte, 
is not this done by attra£ting and confolidating this fluid, 
called fire, fo as to form of it a part of their fubftance ; 
and is it not a fcparation of the parts of fuch fubftance, 
which diflblving its folid ftate, fets that fubtil fluid at lib- 
erty, when it again makes its appearance as fire ? 

For the power of man relative Ko matter, feems limited 
to the feparating or mixing the various kinds of it, or 
changing its form and appearance by different compofiti- 
onsof it J but does not extend to the making or creating 
of new matter, or annihilating the old : thus if fire be an 
original element or kind of matter, its quantity is fixed and 
permanent in the univerfe. We cannot deftroy any part 
of it, or make addition to it. We can only feparate it 
from that which confines it, and fo fet it at liberty, as when 
we put wood in a fituation to be burnt; or transfer it from 
one folid to another, as when we make lime by burning 
ftone, a part of the fire diflodged from the fuel being left 
in the ftone. May not this fluid when at liberty be capa- 
ble of penetrating and entering into all bodies, organized 
or not: quitting eafily in totality thofe not organized, and 

quitting 
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quitting cafily in part thofe which are ; the part aflumed 
and fixed remaining till the body is diflblved? 

Is it not this fluid which keeps afunder the particles of 
air, permitting them to approach, or feparating them more 
in proportion as its quantity is diminiflied or augmented? 

Is it not the greater gravity of the particles of air, 
which forces the particles of this fluid to mount with the 
matters ta \^hich it is attached as fmoke or vapour? 

Does it not feem to have a great affinity with water, 
fince it will quit a folid to unite with that fluid, and go off 
with it in vapour ; leaving the folid cold to the touch, and 
the degree meafurable by the thermometer? 

The vapour rifes attached to this fluids but at a certain 
height they feparate, and the vapour defcends in rain re*- 
taining but little of it, in fnow or hail Icfs. What be- 
comes of that fluid ? Does it rife above our atmofphere, and 
mix with the univerfal mafs of the fame kind ? 

Or does a fpherical fliell or fl:ratum of it, denfer, as lefs 
mixed with air, attra£ted by this globe, and repelled or 
puflied up only to a certain height from its furface by the 
greater weight of air, remain there furrounding the globe 
and proceeding with it round the fun ? 

In fuch cafe, as there may be a continuity or commu* 
nication of this fluid through the air quite down to the 
earth, is it not by the vibrations given to it by the fun that 
light appears to us ; and may it not be, that every one of 
the infinitely fmall vibrations, ftriking common matter 
with a certain force, enters its fubftance, is held there by 
attradion, and augmented by fucceeding vibrations, till 
the matter has received as much as their force can drive 
into it ? 

Is it not thus that the furfaceof this globe is continually 
heated by fuch repeated vibrations in the day, and cooled 
by the efcape of the heat when thofe vibrations are difcon- 
tinucd in the night, or intercepted and reflected by clouds? 

I8 
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Is It not thtisthat fire is amafTed and makes the greatest 
part of the.fubftanceof combuftible bodies? 

Perhaps when this globe was firft formed, and its origi- 
nal particles took their place at certaia diftances from the 
centre in proportion to their greater or lefs gravity, the 
fluid fire attrafted towards that centre might in great part 
be obliged, as lighteft, to take place above the xeft, and 
thus form the fpherc of fire above fuftpc^fed; which would 
afterwards be continually, diminiihing; by the fubftance it 
aflforded ta organized bodies, and the quantity r^ftored to 
it again by the burning or other fepai;ating of the parts 
of thofe bodies.? . 

Is not the natural heat of aninials thus produced by fe- 
parating in digeftion the parts of fopdi and fetting their 
•fire at liberty ? 

Is it not this fphereoffire which kindles the wandering 
globes that fometimes pafs through it in our courfe round 
the fun, have their furface kindled by it, and burft when 
their included air is greatly rarefied by the. heat on their 
burning furface ? 

May it not have been from fuch confideratipns that the 
ancient philolbphers fuppofed a fphere of fire toexift above 
the air of our atmofphere ? 
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Defcription of the procefs to be obferved in making large 
Jheets of paper in the Chinefe mannerj ivith one fmootk 
* furface. Conimnnicated bjf Dr. K Ykanklj^. 

If^ead ifi>n- T N Edropc to have ia large furface of paper con- 
;ao,i788..J|^ neded together and fn>ooth on one fide, the 
following operations are performed. 

i^ A number of finall iheets are to be made feparately. 

2. Thefc 
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2. Thefe are to be couched, one by one, between 
blankets. 

3. When a heap is formed it muft be put under a ftrong 
prefs, to force out the water. 

4. Then the blankets are to be taken away, one by one, 
and the fheets hung up to dry, 

5. When dry they are to be again prefled, or if to be 
fized^ they muft be dipped into fize made of warm water, 
in which glue and allum are diffolved. 

6. They muft then be prejQTed again to force out the fu- 
perfluous fize. 

7. They muft then be hung up a fecond time to dry, 
which if the air happens to be damp requires fome days. 

8. They muft then be taken down, laid together, and 
again prefled. 

9. They muft be pafted together at their edges. 

10. The whole muft be glazed by labour, with a flint. 
In China, if they would make fheets, fuppofe of four 

and an half ells long and one and an half ell wide, they 
have two large vats, each five ells long and two ells wide, 
made of brick, lined with a plafter that holds water. In 
thefe the ftufF is mixed ready to work. 

Between thefe vats is built a kiln or ftove, with two 
inclining fides; each fide fomethin^ larger than the fheet 
of paper; they are covered with a fine ftucco that takes a 
polilh, and are fo contrived as to be well heated by a fmall 
fire circulating in the walls. 

The mould is made with thin but deep fides, that it 
may be both light and ftifF: It is fufpended at each end 
with cords that pafs over puUies fattened to the ceiling, 
their ends conneded with a counterpoife nearly equal 
the weight of the mould. 

Two men one at each end of the mould, lifting it out 
of the water by the help of the counterpoife, turn it and 
apply it with the ftuff^ for the fheet, to the fmooth fur- 
VOL. III. B face 
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face of the ftove, againft which they prefs it, to force out 
great part of the water through the wires. The heat of 
the wall fopn evaporates the reft, and a boy t?ikes off the 
dried fheet by rolling it up. The fide next the ftove re- 
ceives the evcQ polifli of the ftucco, and is thereby better 
fitted to receive the impreflion of fine prints. If a degree 
of fizing is required, a decoCticn of rice is mixed with the. 
llufF in the vat. 

Thus the great fheet is obtained, fmooth and fized, and 
a number of the European operations faved. 

As the ftove has two poliftied fides, and there are two 
vats, the fame operation is at the fame time performed by 
two other men at the other vat; and one fire ferves. 



N^. IV. 

Queries mid Conjectures relating to Magfiftifm^ and 
theTheory of the Earth-i in a Letter Jrom Dr. B. Frank-- 
LIN, to Mr.EoDOiN, 

DEAR SIR, 

Rcaajan. T RECEIVEDyouffavoursby Meflrs. Gofc, Hilli- 
ij. 1790- J^ ardand Lee, with whofeconverfationlwas mucli, 
pleafed, and wiihed for more of it ; but their flay with u& 
was too fhort. Whenever you recommend any of youc 
friends to me, you oblige me. 

I want to know whether your Philofophical Society re- 
ceived the fecond volume of our Tranfadions. I fent it,^ 
but never heard of its arriving. If it mifcarried, I will 
fend another. Has your Society among its books the 
French Work/ur les Arts <^ les Metiers? It is voluminous, 
well executed, and may be ufeful in our country. I have 
bequeathed it them in my will; but if they have it already, 
I will fubflitute fomething elfe» 

Our 



CONJECTURES W MAONiTlSM it 

Our ancient correfpondence ufed to have fomething 
philofophtca! iniu As you are now mofe free from pub- 
lic cares, and I expedl to be To in a few months, why 
may we not refume that kind of correfpondence ? Our 
much regretted friend Winthrop once made me the com- 
pliment, that I was good at ftarting game for philofo- 
phers, let me try if I can ftart a little for you. 

Has the queftion, how came the earth by its magnetifm, 
ever been confidered ? 

' Is it likely that iron ore immediately exifted when this 
globe was firft formed ; or may it not rather be fuppofed 
a gradual production of time? 

If the earth is at prefent magnetical, in virtue of the 
mafles of iron ore contained in it, might not fome ages 
pafs before it had magnetic polarity? 

Since iron ore may exift without that polarity, and by 
being placed in certain circumftances may obtain it, from 
an external caufe, is it not poffible that the earth received 
its raagnetifm from fome fuch caufe? 

In fhort, may not a magnetic power exift throughout 
our fyftem, perhaps through all fyftems, fo that if men 
could make a voyage in the ftarry regions, a compafs 
might be of ufe ? And may not fuch univerfal magnetifm, 
with its uniform direction, be ferviceable in keeping the 
diurnal revolution of a planet more fteady to the fame 
axis? 

" Laftly, as the poles of magnets maybe changed by the 
prefenceof'ftronger magnetsi might not, in ancient times, 
the near pafling of fome large comet of greater magnetic 
power than this globe of ours have been a means of chang- 
ing its poles, and thereby wracking and deranging its 
farftce,- placing in different regions the effeft of centrifu- 
gal force, fo as to raife the waters of the fea in fome, while 
they were dcprcffed in others? 

B 2 Let 
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Let me add another queftion or two, not relating indeed 
to magnetifm, but, however, to the theory of the earth. 

Is not the findingof great quantities of fhells and bones 
of animals, (natural to hot climates) in the cold ones of 
our prefent world, fome procrf that its poles have been 
changed? Is not the fuppofition that the poles have been 
changed, the eafieft way of accounting for the deluge, by 
getting rid of the old difficulty how to difppfc of its waters 
after it v/as over ? Since if the poles were again to be, 
changed, and placed in the prefent equator, the fca would 
fall there about 15 miles in height, and rife as much in 
the prefent polar regions; and the efFedt would be pro- 
portionable if the new poles were placed any where be- 
tween the prefent and the equator. 

Docs not the apparent wrack of thefurface of this globe, 
thrown up into- long ridges of mountains^ with ftrata in 
various pofitions, make it probable, that its internal mafs 
is a fluid; but a fluid fo denfeas to float the heavieftof our 
fubftances ? Do we know the limit of condenfation air is 
capable of? Suppofing ittogrow denferw//Z?/n thefurface, 
in the fame proportion nearly as we find it does ivithout^ 
at what depth may it be equal in denfity with gold ? 

Can we eafily conceive how the ftrata of the earth could 
have been fo deranged, if it had not been a mere fhell fup- 
ported by a heavier fluid ? Would not fuch a fuppofed in- 
ternal fluid globe be immediately fenfible of a change in 
the fituation of the earth's axis, alter its form, and there- 
by burft the fliell, and throw up parts of it above the reft ? 
As if we would alter the pofition of the fluid contained in 
the fliell of an egg, and place its longeft diameter where 
the fliorteft now is, the fligll muft break; but would be 
much harder to break if the whole internal fubftance were 
as folid and hard as the {hell. 

Might not a wave by any means raifed in this fuppofed 
internal ocean of extremely denfe fluid, raife in fome de- 
gree 
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grccas itpaflcs theprefent (hell of incumbent earth, and 
break it in fonic places, as in earthquakes? And may not 
the progrefs of fuch wave, and the diforders it occafions 
among the folids of the (hell, account for the rumbling 
found being firft heard at a diftance, augmenting as it ap- 
proaches, and gradually dying away as it proceeds? A cir- 
cumftance obferved by the inhabitants of South-America 
in their laft great earthquake, that noife coming from a« 
^lace, fome degrees north of Lima, and being traced by 
enquiry quite down to Buenos Ay res, proceeding regular- 
ly from North to Sou that the rateof — Leagues per minute, 
as I was informed by a very ingenious Peruvian whom: 
Imet.with at Paris. 



N^.V.. 



Explanation of a Jtngular phenTmenoriy frjl obferved i/ Dr. 

Franklin, and not hitherto fatisfaflorily accounted 

for. InaLetterfromMx. R, Patterson, to Dr. B. Rush. 



SIR 



Rteadoa. T REMEMBER, feveral years ago to have read, 
5.»787, J[. in one of Dr. Franklin's philofophical trails, 
an account of a Angular phenomenon, obferved when a' 
veflTel, containing oil and water, is put in motion — Thus 
ifa-glafs tumbler, for inftance, about two thirds filledi- 
with equal parts of wajter and oil, be moved gently back- 
wards and forwards in the hand; or, fufpended by a cord, 
be made to fwing like the pendulum of a clock, the fur- 
face of the water in contad; with the oil, which floats up- - 
on it, will'be thrown into a violent wave-like commotion, 
while the upper furfaee of the oil will be comparatively 
placid and even. 

The Dodor obferves, that having fhewn this experi- 
ment to a number of ingenious perfons, " thofe who are* 

but 
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but fllghtly acquainted with the principles of hydroftatics 
^'C. are apt to fancy immediately, that they underftand it, 
and readily attempt to explain it : but their explanations 
have been defficient, and, to me, not very intelligible* 
Others more deeply (killed in thofe principles, feem to 
wonder at it, and promife to confider it. And 1 think, 
adds the Do£kor, it is worth confidering. For a new ap- 
pearance, if it cannot be explained by our old principles, 
may afford us new ones, of ufe, perhaps, in explaining 
fome other obfcure parts of natural knowledge**' 

When 1 read this account I formed in my own mind a 
folution of the phenomenon which (perhaps from the 
caufe mentioned above) fatisfied myfelf, .and have not 
fincc confidered the fubjefl:, uor feca any thing written 
upon it, till the other day, when looking over the 2d Vol, 
of the Manchejler Society s Memoirs^ I found the matter 
mentioned there, and two different folutions attempted ; 
one by Dr. Thomas Percival, of Manchefler, and the o- 
ther by Dr. Wall of Oxford. Dr. Percival fuppofes ** that 
the fadl in queltionmay arife from a repulfive power, fub- 
fifling between the particles of oil and water, and depend- 
ing poffibly upon the vibrations of that fubtile ether, which 
Sir Ifaac Newton fuppofes to pervade all bodies. For when 
this ether is excited into motion, by percuflion or agitati- 
on, its elaflic force is augmented, becaufe it becomes den-- 
fer in the pulfes of its vibrations, than in a quiefcent flate.'V 

Dr. Wall thinks " that the commotion, which the water 
undergoes while the oil remains tranquil, depends upon- 
the diflFerent fpecific gravity of the two fluids (whereby 
they receive the force of the impulfe in unequal proporti- 
ons) and upon the difpofition of the oil, from its fuperior 
levity, to prcferve its place, upon the top of the water, 
whatever agitation the water beneath may be fubjeded ^o/* 
That is, as I underfland it, the water, being fpeci- 
fically heavier than the oil, will, from the adlion of a giv- 
en 

v. 
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en impulfe, acquire a greater motion than the oil, and 
that therefore the waves excited on the furface of the one, 
will be greater than thofe on the furface of the other — Up- 
on this principle, then, if quickfiiver be fubftituted in 
place of the water, the comnK)tion excited in it would be 
ftill greater than that in the water; as it would " receive 
4he force of the impulfe, form its fuperior fpecific gravity, 
in a much greater proportion." But infatl the direct con- 
trary \yiU be found to be the cafe^ Moreover, if two flu- 
ids, of unequal fpecific gravities, be put feparately into 
two different glafles, and moved with equal velocities, the 
commotion excited in the hcwuier fluid will be apparently 
/^ than tliat in the lighter J the former, from its greater 
fpecific gravity, preferving its level furface with more ob- 
ilinacy than the latter; which is contrary to what ought to 
take place upon the above principles. 

But without entering further into a refutation of the 
above folution, I fliall fubmit to your confideration one,, 
which to mC'i at leaft appears better to account for this 
fingular phenomenon* 

1. When the tendency of a body upivards is/z/y? equal 
to its tendency douorvwards^ it will then, upon the leajl^ 
impulfive force, move indifferently in either direction. 

This is the cafe of a body immerfed in a fluid of the 
fame fpecific gravity; where the buoyancy of the fluid, to 
raife the body upwards, isjuft equal to the power of grav- 
ity, to draw it downwards, 

2. When the tendency of a body upnvards is nearly 
equal to its tendency donvnzvards^ then, di fmatt impulfive- 
force upwards, will move it in that dire£tion. 

This is the cafe of a body immerfed in a fluid of nearly 
equal fpecific gravity ; for then the relative gravity, or 
tendency of the body downwards, will be only the excefs' 
of its fpecific gravity above that of the fluid in which it 
b immerfed, — But water immerfed in common oil isjuft 
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in the circumftances laft mentioned j and tlierefore a fmaW 
impulfive force, fuch as that communicated by fwinging 
the veffel backwards and forwards, will be fufficient to 
raife the water into waves, and produce that commotion 
which 18 defcrihed by Dr. Franklin in the experiment al- 
luded to. 

If this reafoning be juft, then, the lefs difference there 
is between the fpecific gravities of the two fluids, the 
greater will the agitation excited in the lower fluid be, and 
•vice 'ucrfa; and accordingly you will conftantly find this 
to be the cafe. For if quickfilver be one of the fluids, the 
waves excited in it will be but very fmall, if water and 
oil be ufed, the waves on the water wilt be much greater; 
but if fpirits and oil, of nearly equal fpecific gravities, be 
made ufe of, the commotion excited in the lower fluid will 
be very confiderable indeed. 

Hence we fee the reafon why the motion given to a mug 
of cyder or beer, after having flood before the fire to 
warm, by fwinging it backwards and forwards in the hand, 
as the common cullom is in the winter, before one drinks^ 
will fo eff^edually mix the cold and warm parts of the li- 
quor together, which before occupied different places in 
the mug* 

The placid appearance of the upper furface of the oil, 
in the above experiment, is no doubt to be attributed, in 
part^ to the tenacity, or glutinous confiftance of that fluid; 
but the chief caufe undoubtedly is the great difference 
between its fpecific gravity and that of the air — the fluid 
in which it is immerfed. For if oil be made the lower 
fluid, by ufing with it any other fluid of lefs fpecific gra- 
vity, it will, notwithftanding the tenacity of its particles, 
•while any confiderable degree of fluidity remains, be af- 
feded in the fame manner as any other fluid in like cir- 
cumflances^ 



An 
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N^. VI. 

An Account of an Earthy Subjiance found near the Falls of 
Niagara and 'vulgarly called the Spray of the Falls : 
together ivithfome remarks on the Falls. By Robert 
M*Causlin, m. d. Communicated by Benjamin Smith 
Barton, m. d. 

Read oa. ^ I ^HIS fubftance is found, in great plenty, every 
16, 1789. Jl^ where about the bottom of the Falls ; fometimes 
lying loofeamongft the ftones on the beach, and fometimes 
adhering to the rocks, or appearing between the layers up- 
on breaking them. The maffes are of various fizes and 
{hapes, but feldom exceed the bulk of a man's hand. 
Sometimes they are of a foft confidence and crumble like 
damp fugar; whilft other pieces are found quite hard, and 
of a (hining foliated appearance ; or elfc opaque and re-- 
fembling a piece of burnt allum. It often happens that 
both thele forms aie found in the fame mafs. Pieces which 
are taken up whilft foft foon become hard by keeping ; 
and they are never known to continue long in a foft ftate, 
as far as I have been able to learn. In order to determine 
the nature of this fubftance, I made the following experi- 
ments. 

Exp. I/?. I put an opaque piece, weighing 14 grains, 
into the vitriolic acid diluted with three times its quantity 
of water ; And let it remain there twenty-four hours, (bak- 
ing it now and then. Not the leaft effervefcence enfued, 
and on taking out the piece it weighed near one grain more 
than when it was put in, although care was taken to ab- 
forb the moifture which was upon its furface. This ex- 
periment was repeated with a ftiining piece, and with ex- 
•aftly the fame refult. 

Exp. id. When put into vinegar it did not produce the 
leaft effervefcence. The vinegar having flood upon it fome- 
VOL. III. C time 
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time was then poured off and fpirit of vitriol dropped into 
it, yet not the leaft precipitation enfued. 

That I might not be led into error by the vinegar not 
being good of its kind, I repeated thefe experiments with 
chalk; and as both effervefcence and precipitation took 
place it was evident that there was no defe<ll in the vine- 
gar. 

Exp. 3^. A fmall piece was expofed to the heat of a 
blackfmith^s forge during fifteen hours. Upon taking it 
out and pouring water upon it, no ebullition enfued : ne- 
verthelefs it tafted like weak lime water; being then di- 
vided into two portions, a folution of mild fixed alkali 
was dropped into the firft, and immediately a precipitation 
enfued. The fecond portion being expofed to the air in a 
tea-cup foon contradted a changeable coloured film, which 
next morning was become very thick, refembling in every 
refpedt that of lime water. 

Exp. 4/A. Hot water being poured on fomeof this fub- 
ftance reduced to powder and the whole fuffered to fettle^ 
the clear liquor had not the tafte of lime water as in the 
3d experiment ; neverthelefs a folution of mild fixed alkali 
being dropped into it as copious a precipitation enfued as 
when the earth had undergone calcination. 

As I had neither the nitrous nor muriatic acids, nor even 
cauftic fixed alkali, I had it not in my power to make any 
trials with them. 

From thefe experiments we may, perhaps, be authorized 
to draw the following conclufions. 

ift. That this concrete is not an alkaline earth, as it is 
not affefted either by the vitriolic or vegetable acids. 

2dly. We may, with more probability, fay that it is a 
combination of an acid with a calcareous earth, and that it 
might wdth propriety be ranked amon^ft the felenites. 
This fuppofition is founded on the following reafons: ift. 
It appears from the 4th experiment that it is partially fo- 

luble 
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luble in water, and that its earth can be precipitated by a 
mild fixed alkali : 2dly, the 3d experiment fhews 
evidently that its earth is of the calcareous kind, as ap- 
pears by the ftypiic tafte and changeable coloured film, 
agreeing exadlly with common lime water. It feems pro- 
bable that the vehemence of the fire had in part expelled 
the acid, leaving a portion of the mafs in the flate of 
quicklime.—— It is well known that moft waters are more 
or lefs impregnated with a felenitic matter. It is faid that 
agitation difpofes water to depofite a part of its earth. 

It is alfo agreed that water becomes more pure by being 
freed from its earthy parts. 

Thefe three confiderations, together with the refult of 
the above experiment, inclined me much to favour an 
opinion which univerfally prevails in this part of the 
world, viz. That the water is purified by coming down 
the Falls. They alfo fuggefted a thought to me, that this 
purification might depend upon the latter depofiting part 
of its earth in confequence of the violent agitation it had 
received in paflingover rapids upwards of a mile in length, 
and then tumbling down the falls. Such a fuppofition 
received great fupport from the fubftance called the Spray 
being only found at the bottom of the Falls, which feem- 
ed to (how that a depofition did actually take place. This 
theory was very plaufible, and gave me, at firft, much plea- 
fure in contemplating it : neverthelefs fucceeding obfer- 
rations and more ftrift enquiries have led me to entertain 
many doubts upon the fubjed:.— — That the water is much 
better at Niagara, which is about thirteen or fourteen miles 
below the Falls, than it is at Fort-Schlofler, which is about 
a mile and a half above them is an unqueftionable fadl : 
neverthelefs, I do not think that this can with ftridt juftice 
be alone attributed to the depofition of the earthy parts. 
There are feveral low marftiy grounds, which empty them- 
felves by fmall creeks into the river immediately above the 

C 2 Falls ; 
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Falls ; and itisreafonableto fuppofe that fuch an impregna- 
tion will be more fenfibly perceived at its fource than af- 
terwards, when it is mixed and diluted with the water o£ 
the river. To this may be added that at Fort-Erie, about 
twenty miles above the Falls, the water is thought not to 
be inferior to that of Niagara, In the fecond place, it oc- 
curred to me that if any confiderable depofition of earth 
took place, as 1 had fuppofed, the fpecific gravity of the 
water below the Falls muft be lefs than that of the water 

above. To determine this point, 1 weighed a quantity 

of water at Niagara with all the care and exadtnefs I was 
mafter of; and the very fame day made a journey up to 
Fort-Schloffer^ and weighed the water immediately above 
the Falls. The fpecific gravity was found to be exadly 
the fame. As I conduced this experiment with all pofli- 
ble caution, meafuring the temperature of the water and 
alfo that of the room, in Tirhich it was weighed, each time 
by Farenheit's thermometer, I think I can depend upon its 
being pretty accurate— —In enquiring into the formati- 
on of this fubftance called the fpray, it muft be obferved 
I ft. That the rocks near the Falls are kept conftantly wet 
by the vapour which rifes inform of a thick mift ; and even 
thofe at the diftance of a quarter of a mile, or more, are 
afFefted by it, when the wind blows down the river, adly,. 
That thefe rocks, either from the nature of their ftrudure, 
or from the circumftance of their being kept conftantly 
wet ; or perhaps from the fpray accumulating betweea 
their layers, and afliingasa wedge, are very apt to crack 
and fplit; and hence are almoft conftantly tumbling down 
in larger or fmaller pieces. 

3^dly. That upon feparating the layers of thefe rocks 
there is generally more or lefs of this fubftance called fpray 
found between them and almoft univerfally in a foft ftate. 
From the beft enquiries 1 have been able to make, during 
a refidence of many years, this fubftance is never found a- 

bove 
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hove the Falls, perhaps never at a much greater diftance 
than one mi]e below them. Clofe to the Falls it is found 
between the layers of moft of the rocks, the quantity lef- 
fening in proportion to the diftance from the Falls. Upon 
comparing all thefe circumftances together, it feems pro- 
bable that thisfubftance is formed by the moifture arifing 
from the Falls conftantly and flowly filtering between the 
layers of the rocks; and it feems very poflible that the vio- 
lent agitation which the water has undergone may difpofe 
it to part with its earth more eafily than it otherwife would 
do. — The circumftancc ofthisfpraynot being found above 
the Falls feems to fuggeftan opinion that that part of the 
vapour which hangs upon the furrounding rocks is the 
hcavieftas being moft loaded with earthy particles, whilft the 
remainder which mounts up is the pureft and contains lit- 
tle or no earth. The want of proper rocks to filter through 
and to attract the earthy particles may likewife be a reafon 
why the fpray is not found above the Falls, and the fpeci- 
fic gravity of the water which runs down the channel of 
the river below the Falls being equal to that of the water 
above them (which feems to argue that from want of fomc 
attrading body it had parted with little or none of its earth) 
favours fuch a fuppofition. 

The reafon whyfo little progrefs has hitherto been made 
in inveftigating the natural formation of this concrete 
feems to be, that travellers who have only an opportunity 
of feeing the Falls once or twice,^ have fo many more in- 
terefting objeds within their view, that they have little 
leifure, and lefs inclination, to fearch for it amongft the 
rocks; and generally content themfelves with the pieces 
which they find amongft the ftones on the beach. To thofe 
who find it in this fituation, and who do not attempt to dif- 
cover how it came there, its formation muft appear utterly 
incomprehenfible. ,To explain this matter clearly we have 
only to recoiled what has been faid of the frequent fall of 

partsr 
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parts of the neighbouring rocks : whenthefe aredaflied in 
pieces it is evident that the fpray which they contain bet- 
ween their layers muft be broke off and fcattered about. 
To this may be added that travellers who colleft pieces of 
this fpray as they go along generally throw away what 
they have gathered when they meet with other fragments 
which are larger or pleafe them better: hence we often fee 
this fubftance at fome diftance from the rocks, and in places 
where otherwife it would be difficult to account for its be- 
ing found in. 

Several attempts have been made to afcertainthe height 
of thefe Falls at different times and by difi^erent perfonsj 
but their accounts have varied from 138 feet to 174. 

Upon an attentive view it evidently appears that the ftra- 
ta of the rock over which the river isprojciSedare inclined 
tothe plane of the horizon: this is diftindly fecn in the 
Ifland which divides the Fall into two parts. It is likewife 
very certain that a much larger body of water comes down 
the South-Weft channel than down the North-Eaft one. 

From thefe confiderations I began to (ufpeStj that the 
height of the South-Weft fide was lefs than that of the 
North-Eaft; and fuppofing this to be the cafe it account-^ 
ed eafily for the variety in the diff'erent meafurements. 
Toafcertain this point, I, in the year 1781, undertook to 
mcafure both fides, in company with the adling engineer. 

The firft attempt which we made was by trigonometry, 
but in the execution of this we found many difficulties from 
the great inequality and ruggednefs of the rocks, I evea 
fufpedted that the rays of light pafling through the medi- 
um of a thick mift, might fuff^er more or lefs refradion, 
and occafion a deception in the angle taken. As we had 
previoufly determined to meafure them in every poffible 
manner, we next proceeded to let a cord down with a 
fmall weight hung to it. From the inequality of the rocks 
at the bottom, it was impoffibleto let the cord quite dowa. 

We, 
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We, therefore, took the level from the water's edge belowj 
to the weight. By this method it appeared that the South- 
Weft fide was adually twenty feet lower than the North- 
iTaft one, the former being 143 feet, and the latter i63» 
It may, perhaps, be alledged that the ftretching of the 
cord muft occafion fome error. Suppofe it to have ft retch- 
ed fix inches, or even twice that length, the difference is 
very trifling; and although it might occafion the Falls to 
appear 8 or 10 inches lower than they actually were, yet 
it could not, in any manner, affe£t the comparative mea- 
furernent of the two fides. The breadth of the cataradl, in- 
cluding all the windings andalfo the Ifland in the middle^ 
is unqueftionably upwards of a mile : it may not appear 
to be fo much ; but it is well known that high banks al- 
ways feem to be much nearer each other than they actual- 
ly are. In the prefent cafe I have not formed my opinion 
from my eye alone, but chiefly from obfervations on the 
oppofitebank. The line which the Fall forms upon a 
horizontal plane has fome refemblance to a reaping hook. 

I have never had fufficient leifure to take the level of the 
rapids immediately above the Falls; but I am much inclin* 
cd to think that they amouat to about half the height 
of the Falls themfelves. — If the level of all. the different 
currents, rapids and falls which are found between Lake- 
Superior and the mouth of the river St. Laurence could be 
afcertained, I apprehend that the furface of the water in 
the former would be found to b$ at leaft one thoufand feet 
higher than that of the latter. 

At the diftance of fix or feven miles below the Falls» 
the face of the country defcends by a very confiderable 
and fudden declivity. — This ridge runs many miles and 
divides the high land in the vicimty of the Falls from 
the low land upon which the Fort of Niagara ftands. 

It is univerfally believed that the cataract was original- 
ly at this ridge, and that it has by degrees worn away and 

broke 
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broke down the rock for the fpace of thefe fix or feven 
miles. Some have fuppofed that from thefe appearances, 
conjectures might be formed of the age of this part of the 
world. — To enter upon fuch a calculation, it would pre- 
vioufly be neceflary to afcertain how much the fall had re- 
tired in a hundred years, or any other certain period— 
Suppofe that we were even in pofleffion of fuch a faft, ftill 
the conclufions drawn from it would be liable to the 
greateft uncertainty, as it is evident that the fpace of rock 
broke down and worn away in a certain numljer of years 
would not always be the fame. — The more or lefs hard- 
nefs and brittlenefs of the rock in different parts; the 
greater or lefs feverity of the frofts in different years; and 
the quantities. of water that flowed at different periods in 
the cataradl of the river, would all occafion confiderable 
variations. This retroceffion of the Falls does not by any 
means go on fo quickly asfomehave imagined. During 
nine years that I have remained at Niagara, very few 
pieces of the rock have fallen down which were large e- 
nough to make any fenfible alteration in the brink; and in 
the fpace of two years I could not perceive, by a pretty ac- 
curate meafurement, that the North-Eaft brink had in the 
leafl: receded. If we adopt the opinion of the Falls having 
retired lix miles, and if we fuppofe the world to be 5700 
years old, this will give above fixty-fix inches and an half 
for a year, or fixteen yards and two thirds for nine years, 
which I can venture to fay ha« not been the cafe fmce 1774. 
But ifwe accede to the opinion of fome modern philofophers, 
•and fuppofe that America has emerged much later than the 
other parts of the world, it will neceffarily follow that 
this retrograde motion of the Falls muft have been quicker, 
ivhich is a fuppofition ftill lefs confonant to the obfervati* 
ons of late years. 

Obfervations 
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Ohfervations on the probabilities of the Duration of Human 
Life', and the progrefs of Population^ in the United States 
of America; in a Letter from William Barton, Esq^ 
to David Rittenhouse, L. L. D* Preftdent^ A. P. S. 

DEAR SIR, 

Read Mar. T BEG Icavc to commumcate to our Philofo- 
18, n9x- Jj^ phical fociety, the following ohfervations, on 
the probabilities of the duration of human life^ in thif 
country ; — and, likewife, on the progrefs of its population ; 
together with the caufes which accelerate that progreffi- 
on, in a degree unparalleled elfewhere. By comparing the 
refults, with fimilar eftimates made for fome Europeaa 
countries — the advantages on the fide of the United States, 
in thefe refpefits, will be readily difcerned. 

There is not, perhaps, any political axiom better efta^- 
bliflied, than this, — That a high degree of* population 
contributes greatly to the riches and ftrength of a ftate. 
In fa£t, the progreflive increafe of aumbers, in the peo-^ 
pie of any civilized country, is reciprocally the caufe and 
efFedl of its real wealth : and, therefore, there cannot be 
a furer criterion by which we may judge, whether a na- 
tion be, in reality, on the rife or on the decline, than by ol>- 
ferving, whether the number of its inhabitants increafe or 
dlminifh. 

If, then, numbers of people conftitute (or, at leaft, con- 
tribute to) the ftrength and riches of a ftate ; that coun- 
try, whofe population is rapidly advancing, may fairly 
be faid to be increafing in hcih thefe concomitants of na- 
tional profperity, with proportionable celerity. For, if a 
country exhibits fo unequivocal a teft of ftrength and 
VOL. III. D riches, 

• «< The encowsgem^ot of population ought to be one of the && objc^ of poller, in en- 
ry State." Dr. Price • * . 
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TichcB, as that circumftance indicates, — a good fyftem of 
government, well adminiftere4i muft infure its profperity 
(fo far as human efforts can produce the end;) notwithftand- 
^in|; .the tranfitory effect of fuck incidents, as have no ne- 
"ceffary connexion with, or permanent influence upon, 
the fiindatnental fources of a nation's welfare : Thefe could 
only occafion a .temporary derangement in the political 
oecoriomy of the ftate, whereby the operation of the nati- 
onal, refources might, for a time, be fufpended ; during 
tvhrch interval there might be an appearance (or even an 
actual exiftence, in fome degree,) of public debility and 
diftrefs. 

If thefe obfervations be applied to the United States o;f 
America, it will appear, tl^at. this country poffefles, in a 
fuperior degree, an inherent, 'radical and lafting'fource of 
national vigor and greatnefs : — For, it will be found, that,^ 
*in no other part of the wbr\d, (at leaft; in hone of thofe 
parts with which we are beft acquainted) is the progrefc 
of population fo rapid, as iil thefe ftates. — And this in^ 
creafe arifes from the falubrity of the climate ; the great 
•frurtfnlnefs and refources of the country ; the confequent 
facility of acquiring the means of a comfortable fubfiil- 
cnce, which, aided by the benign influence of our govern- 
ment, produces* early marriages ; — and, laftly, from the^ 
virtuous and fimple manners of the great body of our in- 
habitants. Thefe are either the proximate or remote caufes 
which accelerate the population of this favoured land ; 
independently of acceflions to our numbers, occafioned 
by migrations from foreign countries. As 

• In a letter written in the year 176S, by our venerable Franklin, to John AHeync; Efq. 
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world, by noon; wc hove pia aftert^opi) and cvcaing of chearful leizure to ourfelves, — fuch j 
^our friend at pfefrnt- enjoys. By thefc early marria^s, we arc Weft with more children; 
Andy from the mode aftioog •! — founded in nature— of every mother fuckling and nurfing Ihsf 
'own child, mofe of* them are raifed." Thence' the fwlft progrcfs of population, among us,— 
unparalleled in £urope !'* 

f " A nation ihall oe more populous, in proportion as good morals and a fimplidty of taftc 
md manners prevail ; or,, at the people are more fru^l and virtuoui.*'— Wallace's DilTertati* 
•a on the numbcn of numkind^ in ancient and modern times* 
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As a plenitude of iababitants is of fo much importance 
tO:tlxe intereft3 qf aoauqn, nuiperowSr^fliiiriatOB. b#ve beea 
fsxkd^^ of -the ftate vid progrefsr of iX)piilariipn in: .divers 
coui) tries \ and tb$ cirjQuroftances are dt3()gn^t^<^; which ocr 
cafion its growth or decjenfiot^, . in different- plac^S; and at 
particular feafons. The refult^ of J cftimates, on this fub- 
je£t, fumifti ufeful^refteftiofls to a contemplative mind; 
they are not only inftrudlive to thq nforalift add, plejafing 
lathe mere fpeculatiye phfilofopber ; bpt they a:re peculi- 
arly interefling to the ^ftatefman ^nd the. medical enquirer> 

In order to {hew the diff^erence between the progrefs- of 
population in this country, and that in fome parts of the 
old worlds as we]l as in the ^probabilities of the duration 
of life in each, jcefpedively,-^! fliall offer fomC; remar/ks 
fron> (ucb datUj a$, I prefumeji . will be fatisfadtory ojl.ltljjj 
occafion. Although the kind of documents, on whipl| 
calculations of this nature are ufually founded, could not, 
\n relation to this country, , be obtained in fo perfect a ftate, 
fs to warrant very accurate inferences, from them, in eve^ 
f J' particular,-— the dedu£tiops, in general,. are .neverthe^ 
lefs not far from, the truth.rr-It 14 greatly to be \yifliedi 
that the feveral religious denominations of chriftians, 
throughout the United States,— at lead, in our confidera- 
ble towns and well fettled parts of the country,— would .be 
at the pains of obtaining and pubUlhing, every year, liftj 
of the births :. and i deaths in their refpe^live parifhics oy 
tOtpgregations; together witlx the proportion, of thefexq^ 
in each lift, the ages of the deceafed, their difeaies, and tho 
numbers dying in each month. The number of marriages 
ihouldalfobe added: and it would, moreover, be ufeful 
.;.;•. V 2 ...... to 

[ i ** ht popuUticm eft Hn des ]^ito mtftoA d£ jogerrde k profp^rit^ d'tm emjpire { e^ le$ 
^mriationt q*eUe cprouve, compar^et aux eveoement qiu4e8 prec^ent, font la plus lufte mdure 
^rinflucBce des caufes i^yiique* ^ morales/ Twr la boaheut oti fur le raanieur de Veijp^ -hii^ 
tnaine."— See a paper oo the birtlu» marriages aad deaths* at Parii, £cc. by M. de la Place, 
Hift. Royal read fcicncei, for 1783. 

" La connoifiance d^ pirobabilities de h doife de la vie, eft Bne del c^ofes lea plat interel^ 
iVuifct dant rhlftoire natureOe de4'hoxnine.-**-^See M. de Buffoa*§ cflay on the probabilitict 
vl t hc du n i t Mttof USt^ia the fiipplemcnt to the N«t. Hiftory, 



ft8 OBSERVATIONS ON the 

to notice in what ihftances thofe dying after eighty years 
of age were foreigners. But a laudable fpirit of enquiry 
id gaining ground among us, fofaft, that there is reafori 
to expedt the intrdduSion of great regularity and precifion 
in fuch arrangements, in the feveral departments of our 
public oetonomy, as may kad to further attainments in 
ufeful knowledge, and pamcularly to improvements in 
this branch of £:ience. '• 

In purfuing this fubjeA, it' becomes ncceflary to flate 
thofe fadis, from which, as ^/^^^i^ dedu£i:ions are ufually 
made, for the purpofe of afcertaining the condition of any 
given country, with refpedk to its population. And, after 
fhewing the refult of fimihr ftatetiients, here, and com-* 
paring them with fuch as" have been' made the ground- 
work, in eftimates relating to European countries, the 
balance in favor of this country will be evident. 

Marriage is the fource of population. Therefore, the 
greater is the proportion of marriages in any country, 
the greater will be its propornon of births.— It appeared^ 
by a colleftioh lOf * the ycjady bills of mortality, publiflied 
in Lond^rt, in 17591: by Mr. Corbyn Morris, — that, in 
Engiandj each marriage produces four- children. Dr. 
Short, in his comparative hiftory of the incrcafe of man-^ 
kind, fays, that, in order to be fully fatisfied refpeding 
thenumberisof perfons ti>be allowed to a family, he ob-^ 
tained the trtie number of families dnd individuals in four*^ 
teen market-towns, fotne of theM 'COt>fi<lerabIe in ttadd 
and populoufnefs; and that tliey contained- 20,371 faini-^ 
lies, and 97,611 individuals; — or, but little more than 
4^ to a family. Hcsadds, that, in order to* find the dif-« 
ftrence in this refpeft, betw^nsiowns and country-parifh- 
cs, he procured, from divers parts of the kingdom,: the 
cxadl number of families and individuals, in fixty-five 
country-parifhes. The nurnber of families was 17,208,— 
individuals, 76,284; or, hot<juite4i. to a family. Dr. 

• Davenant, 
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Davenant, from the obfervations of Mr. King, gives 4^'^ 
as the number of perfons to'a family, for the ivhole king^ 
^om. — ^ — By the ftate of births, marriages and deaths, in 
the city and Fauxbourgs of Paris, from 1771 to 1784 
(both inclufivc,) each marriage produced the proportion 
of 3TV7r births. The marriages and births at Paris, for 
22 years (viz. from 1745 to 1766, both inclufive) as ftat- 
ed by the Count de Buffon, give the proportion of 4-75% 
births to a marriage. But M. BufFon fuppofes, that about 
one half the foundlings (les enfans trouvds) ought to be 
included in the lift of births for that city ; inftead of their 
whole number, which averaged, during thofe twenty-two 
years, 4,509 per annum : dedufting, therefore, one half 
of the^foundlings from the total number of births, and 
each marriage gives the proportion of 3 r*A births. The 
Abbe D^Expilly has given a ftatement of the births, deaths 
and marriages for the whole kingdom of France, includ- 
ing Lorraine and Bar, from 1754 to 1763, comprehend- 
fnga term of nine years; and likewife one for France^ 
exclufive of thofe jprovinces, during the fame term. By 
both thefe ftatements it appears, that each marriage gives 
the proportion of 4!. births, for that kingdom.^— In the 
Pais de Vaud, in Switzerland, on a medium of ten yearSf 
the proportion of marriages to births, was — as i to 3 ^^. 
According to Dr. Price, the proportions of marriages to 
births are, iit Berlin, i to 3^%?^ — at Copenhagen, 1 to 
3^4^— and at Amfterdam, i to i ,VV- — In the Ifland of 
Corfica, indeed, during the years 1781 and 1782, there 
were five births to a marriage, according to the tables of 
births, deaths and marriages, within the French Domini- 
ons in Europe— *(publiflied by M.^de la Place, in the 
memoirs of the Royal Academy of Sciences for 1783-) 
But this is a folitary inftance of To large a proportion of 
births to marriages : and, being for a fmall ifland, fcarcely 
containing 129,000 inhal>itants, it is not prof^rto take it 
into an eftimatCi on this occafion. From 
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From the foregoing ftatements it maybe prefumed, that 
four and an half perfons to a houfe^ and the fame propor-* 
tion of births to a marriage, are an allowance quite, high 
enough for fome of the healthiell parts of Europe, qom-^ 
prehending a large extent of territory, — There is but one 
inftance, in which I have been enabled to obtain thea£tu-« 
al proportion of marriages to births, iq this country — At 
the firft parlfli in Hingham, in the ftatc of Maffachufetts* 
during the courfe of fifty-four years, there were two 
thoufand two hundred feven and forty births, one thoufand 
one hundred and thirteen deaths, and five hundred and 
twenty one marriages ; which gives the proportion of fix 
and a quarter births to a marriage. If the number of 
inhabitants in this pari(h had ren>ained Aationary, during 
the whole term of fifty-four years, — and if one out of forty-* 
five had died there, annually ;. it would have contained 
nine hundred and twenty-feven fouls — ^Therefore, the 
proportion of births to marriages, in thatparifti, being tak- 
en out of fo confiderable a number of perfons, and for 
fo long a time, inclines me to think it may ferve as a pret- 
ty juft ftandard for the country parts of the northern, and, 
perhaps, of the middle ftates. — But, not being poflefled of 
documents of this kind, for other parts of the Union, I 
{hall affumc the proportion of perfons to ahoufe, or to a fa- 
mily, as the next beft means for afcertaining the propor- 
tion of births to marriages.-— Whpn we find a large pro- 
portion of perfons to a fapiily, taking a country en.gros^ 
it may be reafonably prefumed that the births are nume- 
rous in the fame ratio : And the tnoil obvious caufes, which 
produce this efi^ed, have already been . noticed. It has 
been obferved, that,.iii fome of. the healthieft and mol^ 
confiderable portions of Eurbpe, four and an half perfons 
to a houfe is a large allowance for thofe- countries^ The 
late cenfus of the inhabitants in the fiate of M.afiachufetts 
ihewS|. that there are in that Hate, upwards of five and 

two 
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itwo thirds fouls Xoz.Jamtly^ in that ftatc-~exclufive of In- 
dians and Negroes — ^The proportion to ^houfe'i^ 6t-V^: 
;For, i\v^ families are to the houfes^ in that ftate, as fix to 
•*fivc. In Bofton, there are to 2l family^ j-rW fouls; and 
-in the three next largeft towns, placed in the order of 
their magnitude, the proportions of perfons to a family, 
■areas follow, viz. Salem, 5 ^VV, Marblehead, 5-,VTrNewbu- 
.ry-Port, 4^VV • At Ipfwich, containing four thoufand five 
Jhundred and fixty two inhabitants fand which will be 
4nentioried; hereafter,) the proportion is, Jt-^tt* In this 
eflimatc for Maflachufetts, the diftridof Maine is not in- 
cluded: but the ftate contains 3731324 inhabitants, exclu* 
five of that diftri<fl. — When the cenfus in conopleted, for 
■the feveral ftates in the Union, the refult it will furnifh, 
on this fubje£t, will prove highly interefl:ing — It appears, 
however, by the cenfus for the large and populous ftate 
of Maflachufetts, that the proportion of births to marria-* 
ges, there, greatly exceeds that which obtains in fome of 
the principal countries of Europe: And, it is probable^ 
the refult will be found nearly the fame, in this particu- 
lar, with relation to the major part of the Union. 

There is, however, another means, by which the fu- 
pcrior number of births in proportion to the whole number 
living, in this country, — compared with the proportion 
which obtains, in this refpeft, in profperous European 
countries, — may be afcertained. — In an eflay for afcertain- 
ing the population of France, by Meflrs. Du Sejour, the 
Marquis De Condorcet and De La Place, (in the memoirs 
of the Royal Academy of fciences for 1783,) it is affumed 
as an hyixDthefis — that multiplying the medium of annu- 
al births in the whole kingdom, by 254^, will give the 
number of inhabitants ; and that, for the cities of Paris 
and Verfailes, thirty muft be the multiplier. The Count 
De BufFoD fuppofes, that the number of thofe who die in 
France, annually, is -^ of all the living; and, confe- 

q^uentl y 
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quently, if the medium of annual deaths in the kingdom 
be rauhiplied by thirty five, the produd will be the num- 
ber of inhabitants it contains — Accordinjy, by the firft 
hypothefis, France fhould contain 24,812,877 inhabitants 
(taking the medium of births in that kin^^^dom, exclufivc 
of Corfica, in 178 1 and 1782, — as dated in the mem- 
oirs of the Royal Academy of Sciences, for 1783): — ^nd 
by the fecond hypothefis, the number would amount to 
25,916,170, (taking the medium of deaths in nine years, 
viz. from 1754 to 1763, — as ftated by the Abbd D'Lx- 
pilly.) The variance in the refult of thefe two hypothefes 
fhews, that both cannot be juft. — I am induced to believe 
that the fecond proportion approaches neareft the truth, 
for the following reafon — Each marriage ^ives four and 
an half births, during the nine years eftimated by the Ab- 
be D'Expilly; whereas the fame gives only the proporti- 
on of 4, -V^ births, for the' years 1781, and 1782, — as 
ftated by M. de la Place: and it may be prefumed, that 
the longeft term gives the trueft proportion. If, therefore, 
the proportion of births to marriages from 1754 to 1763 
(the laft, included,) compared with the proportion of births 
to marriages, in 1 781 and 1782, be admitted as a Dat^ 
um^ from which any probable eftimate of the number of 
inhabitants in France may be deduced, for the latter pe- 
riod, — that number would be 26t^^6fi6'j\ which exceeds 
the higheft number above ftated. But 4/-^ births to a 
marriage — an intermediate ratio— will give the number of 
inhabitants the fame, as thirty five of the whole number, 
living in a given term, to each death during the fame time; 
and this accords with M.de BufFon's hypothefis. — Aflum- 
ing, then, the truth of this pofition — there are in France 
a^AV perfons living, in proportion to each birth — Hence 
the number of annual births in that kingdom, multiplied 
by 26/^'^, will yield the number of its inhabitants. — It ap- 
pears, alfo, by an enumeration of the inhabitants of the 

kingdom 
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kingdom of Naples, taken in the year 1769,-— that by 
multiplying, by twenty-five and an half, the births of a 
x:ommon year, in that kingdom, the product gave the real 
number of the inhabitants: and, further, that, on comparing 
the number of births and that of the inhabitants, in the 
city of Turin, in the years 1767 and 1768, — the propor- 
tion of the former was to the latter, as one to twenty-fe- 
V£n.— Confidering thefe feveral circumftances, i would 
infer — that the proportion of about twenty-fix and an 
half exifting perfons to each birth, is nearly right with 
reference to France, In this eftiraate for France, the Ifl- 
and of -Corfica, fubje(5l to that crown, is not comprehend- 
icd. — If there be one birth to every twenty-fix and an 
half inhabitants, in that Ifland,-^-the latter muft amount 
ito 136,077; and, if this number be divided by the me- 
xlium of annual deaths, — thefe will be to the whole num- 
ber of the living, as one to 32fV-c* B*^> taking the me- 
dium of juarriages and births, refpedtively, for Corfica^ 
there were five births for one marriage. For this reafon, a 
^rearer number ought not to be affumed, for afcertaining 
the adlual population of that Ifland, than twenty-five per- 
fons to each birth. Thi^ reduces thetotal number of in- 
habitants to 128,375; and makes the number of thofe 
.who die annually, compared with the whole number liv- 
ing, as one to 30^V- a degree of mortality, which in- 
.dicatesthe unhealthinefs of the climate; notwithftanding 
.the high proportion of births to marriages, in that coun- 
try^ makes the number of deaths appear low, in compa- 
jifon with the births. ■ 

With refpedk to England — although Sir William Pet- 
ty and other Englifti writers agree in faying, that, in the 
XQuntry in that kingdom, there dies one in thirty-two, — 
M. BuflFon eftimates the proportion to be one in thirty-three. 
And Petty fuppofes that five are born, to four that die, ia 
ihat country.-— This ratio gives one birth to nearly twcn- 
VDL. III. E ty- 
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ty-fix and an half inhabitants. — Dr. Price prefumes, that 
591,580, is nearly the true number of inhabitants, in 
London; but, that 651,580, though (hort of the number 
fuppofed in that city, is very probably greater, and can- 
not be lefs, than the true number. — In the firft cafe, the 
number of inhabitants in London, divided by the annual 
number of deaths (including therein an addition of 6,000, 
•for omiflions,) gives 2 1.^.%:%, as the proportion out of which 
one dies annually: — and, in the fecond cafe, that pro- 
portion will be one ouiofa^ T\r%* There are, notwithftand- 
ing, fome circumftances, which difpofe me to conclude, 
that London contains 71 1,516 fouls— Firft ; we find, by 
taking the medium of two eftimates (one by Meffra. du 
Sejour, Condorcet and de la Place, and the other by M* 
Buffon,) that Paris contains about 626^28^ fouls, and 
that there are nearly thirty-two and an half living in that 
city, to each annual death. — We alfo find, that the mor- 
tality of London exceeds that of Paris, about one fourth 
part, — as eftimated from the births and deaths for each ci- 
ty, refpedtively : confequently, the number of pcrfons liv- 
ing, to each annual death, in London, will be twenty- 
fix; agreeably to my hypothefis— Secondly; although 
Graunt, Petty, Morris, Smart, and other Englifh authors,, 
have adopted the number of thirty of the Hving, to each 
death, for London ; yet the CJount dc BuflFon fuppofcs— 
that thirty-one to one, is near the truth: and Dr. Price 
ftates the proportion to be twenty-one to one :-~The me- 
dium, therefore, of M. BufFon^s and Dr. Price's eftimates 
is twenty-fix to one. Now, if we aflfumc the proportion of 
one birth to twenty-fix inhabitants, annually, for France, 
which is lefs favorable, with refpedkto the ratio of births to 
inhabitants in that kingdom, than the eftimate of M. du 
Sejour, &c. — and, if it be aflumed as a fadl, that one in 
twenty-fix dies, annually, in London; the proportions of 
the births in a year, for the feveral places herein mention- 
ed. 
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€d, are, to the number of fouls in thofe places, refpefl;^ 
ively, as follow, viz. 

In France 1 birth to 26 inhabitants 

England 1 do. to 26^-^ do. 

Paris— 1 do. to 30 do. 

London 1 do. to 324- do* 

Yet, even in the city of Philadelphia, the annual births 
amount to one in twenty-two and an half, of all the inha- 
bitants. A bare infpediion of the feveral proportions, in 
this particular, will enable one to form a judgment of 
the increafe of population in this country, beyond that of 
the two moft-confiderable in Europe. 

Another circumftance, from which the extraordinary 
progrcfs of population, in this country, may be inferred, 
is the high proportion of thofe under the age of 16 years, 
to thofe abov<e that age, out of the whole number of the 
living. — Dr. Halley computes the number of the living, 
under 16, to be but a third of all the living at all ages. 
But it appears from the cenfus of the inhabitants of New- 
Jerfey, taken by order of the government at two periods, 
viz. 1738 and 1745, that, in the year 1738, the number 
of thok under 16, was to the whole amount, as ^^r-^^ 
to 100; and, in 1745, the proportion was, as 49 rW to 
loo. The proportion of free white males, to the whole 
number of pcrfons of that defcription, in Maflachufetts, 
taken from the recent cenfus of inhabitants in that flate^ 
is as 48^^17 to IOC— Hence we find nearly* om-half% in- 
ftead of one-third, is the proportion, here, of thofe un- 
cler 16, out of the total number of our inhabitants. — The 
proportion for the city and fuburbs off Philadelphia, is, 

E 2 by 

* Mr. Jeffcrfon obiervef^in hit notes on Virginia— >tbat, to find the mimber of free inha* 
bitanu in thai ftate, it is to be noted-^that thofe above and thofe below x6 years of age, art 
•early e^uaL 

+ The celebrated founder of Pcnxilylvania, in a letter to his friends in London (dated ait 
Philadelphia, the i6th of Augnft, 1783)'— acquaints them, that the planted parts of the pro- 
Tince were then trtBit^. into uz counties, containing about four thoiuand fvuls ; and that the 
4apitai had advanced, within lefs than a year, to a£nit four fcorehonfet and cottages, fuch as 
WjT wore**-"— Fbiladdphia fmv c^ataiai about 44|000 inhabitanu! 
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by the cenfus,*4i-rVV ^o loo: but this inferiority of the 
proportion of perfons under i6 to thofe above that age, 
in Philadelphia, may be attributed to a greater proportion 
of children dying in large cities, than in country places. 
The next crrcumftance, from which I Ihall infer that the 
progrefs of population is much more rapid in this country, 
than elfewhere, is, that the births exceed the deaths, in 
number, in a fuperior degree, among us. — The Abbe 
D'Expilly, in his eftimate before mentioned, gives the 
births to the deaths, in France, as loobiiths to 76,%*^ 
deaths. In the Pais de Vaud, on an average of ten years^ 

the proportion was, to too births, 79AV deaths. In 

great cities, the degree of mortality is much higher. By 
the tables of births and deaths in Paris, for twcnty-tvro 
years (viz. from 1745 to 1766,) the births and deaths 
give the proportion of 100 of the former, to 99^, The 
medium of four other ftatements (two by M. de la Place, 
one by Dr. Price, and the other taken from Anderfon's 
hiftorical and chronological dedudion of the origin of 
commerce,) gives, for Paris, 100 births to 1 00, V^- deaths: 
and the Count de Buffon fays, that, in fifty-eight years, 
the deaths in Paris exceeded the births only about ^-^ part. 
This is a favorable proportion for fo great a city. — Mr. 
Anderfon has given the numbers of annual births and 
deaths in London, during a term of twenty-fix years ; 
from which it is found, that the deaths exceed the births, 
in that city, at the rate of five to four, very nearly. This 
Hatement, which gives the proportion of births, in Lon- 
don, rather higher than others, fhews, that the mortality 
of that city is about one-fourth greater, than that of Paris, 
At Amfterdam and Berlin, according to Dr. Price, the de- 
gree of mortality is ftill higher than in London ; there 
being, in the former, to loo births 169/-/-^- deaths, and 
in the latter, to 100 births 131 deaths* In the city of 
Norwich, Great-Britain, on a medium of thirty years, 

there 

^* Since the cenfus has been totttpkated^ the proportion ap pean to be 4a 5-100 to ZQO« 
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there were, to 100 births, j 14^-*^ deaths — That city is' 
fuppofed to contain about 33,000 inhabitants. And at 
Breflaw, which contains about as many inhabitants as 
Philadelphia, the births are to the deaths (taking the me- 
dium of two ftatements) as 100 births to 1 19 ;. deaths. 
The proportions of births to deaths vary, in different coun- 
tries; and, in large towns, the proportion of the latter is al- 
ways higher than in country places, corteris paribus. But, 
taking the principal countries of Europe, engros^ the births- 
do not exceed the deaths in any great degree — I have fub- 
joined a fcale of thefe proportions, for feveralcities and* 
countries, not enumerated in ihefbregoing ftatements. 

The births (eftimated from the chrifienings) in Phila- 
delphia, in the year 1788, were 1583 ; and the burials, 
exclufive of negroes, amounted to 872. The number of 
negro births for this city, as appears by the bills for the 
years 1789 and 1790, average 144 per annum. Suppof- 
ing one-third of Uiis number to be included in the chri^en-^- 
ingsy forty-eight muft bededudted frona the lift of births. 
This* will give 1536 births, to 872 deaths, for the year 
1788 : — and, taking the average proportion of births to 
deaths, for four years, it gives to 100 births, ^6'^ deaths. 
The average number of deaths, among ^// the ivhite in- 
habitants of this city, for the three laft years, is gi^per 
annum. The proportion of births to deaths, in the Ger- 
man Lutheran congregation of this city, which compre- 
hends about one-fifth of all the white inhabitants, is, on 
an average of* fixteen years, as one hundred births to 
forty-five deaths : and therefore, taking the medium of 
this proportion and that above ftated, it gives to 100 births, 
50 i^ deaths. The bills, for the white inhabitants in this- 
city, for 1789 and 1790, give the proportion as only 100 
births to 49 .W deaths ; and, as thefe bills are the moft* 

full . 

• The Rev. Dr. Hclmuth, rcdlor of the German Lutheraii church, in Philadelphia, it-asfo. 
•bilging as to furni/b mc with thefe iifi»« . 
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full and fatisfa£tory of any I have yet feen, for Philadel- 
phia, I think the births may be fairly ftated as being dou- 
ble to the number of deaths. — At Salem in Maffachufetts, 
on a medium of the years 1782 and 1783, the births were 
to the deaths, as 100 births to 49 deatlis, including the 
flill-born in the number of deaths. — Dr. Holyokc lays 
(in the memoirs of the American Academy of Arts and 
Sciences, Bofton,) that both 1782 and 1783 ^Ycre fickly 
at Salem ;— particularly the latter years, in which, during 
the months of May and June, the meafles were epidemic. 
The births and deaths at Hingham, in the fame ftate, dur- 
ing 54 years, gives to 100 births 49 V deaths. Hence 

it may be inferred, that, fo far as dedudlions from thefe 
documents may be relied on, there are tv/o births to one 
death, in this country. 

The peculiar circumftances of this new country will 
not permit me to afccrtain, from the data ufually employ- 
ed for fuch purpofes, the comparative longevity of our in- 
habitants. — Agreeably to Dr. Halley's table for Breflaw,* 
34 perfons, out of 1000, furvive 80 years of age. In the 
paper on the longevity of the inhabitants of Ipfwich and 
Hingham, in MalFachufetts (communicated to the Bofton 
Academy, by the Rev. profeflbr Wigglefworth,) the writ- 
er obferves, that, out of 164 perfons who died at Ipfwich 
Hamlet, in ten years, twenty-one perfons furvived eighty 
years complete ; being one in about eight: whereas, at 
Breflaw, the proportion is one in about thirty — He alfo 
ftates, that, out of 1,113 deaths in 54 years, at Hingham^ 
84 perfons furvived 80 years complete; being one in 13^. 
It isobfervedby Mn Morfe, in his American Geography, 
that the ftate of Connedicut, though fubjed to the extremes 
of heat and cold, in their feafons, and to frequent, fudden 
changes, is very healthful. He fays, that as many as one ia 

46 

* This docs Dot, however, bf any means, correfpond with M* Bufibn*9 cftimate | as he 
makes the proportion to be only %^ 6yiQO out of zooo.-— 
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46 of the inhabitants of Connedicut, who were living in 
1774, were upwards of feventy years old : and that it is 
found, from adiual calculations, that about one in eight 
live to the age of feventy years; one in thirteen, to the 
age of eighty ; and one in about thirty, to the age of nine- 
ty years. — "From the I ft January 1 771, to the 1 ft January 
17771 — 239 perfons died at Milford, (Connedicut;) of 
which thirty-three, or about one fcventh part, were up-- 
wards of feventy years old — and eighty four. From Jan. 
I ft i77i,to June 3d 1782, died at Milford, 417 perfons; 
of which, thirty-one (or about one thirteenth part of the 
whole number) were eighty years old, and upwards. O- 
ther calculations of a fimilar kind, continues Mr. Morfe, 
made in different parts of the fame ftate^ from the bills of 
mortality, confirm the juftnefsof the above proportion.*'— 
The number dying in Philadelphia, aged upwards of eighty 
years, during the year 1789, is in the proportion of a- 
bout twenty-four and an halfout of 1000 perfons. Thofe 
dying after that age, and upwards to the age of loi in- 
clufive, muft have been born between 1688 and the end 
of 1709. During this term of twenty-one years (commence 
ing about fix years after the firft fettlement of Europeans^, 
on this fpot,) it is not probable that more than 1000 chil- 
dren were born here ; and, even admitting that all of thefe 
died here, the proportion oifuch could not, agreeably to 
Dr. Halley's eftimate, exceed thirty-four, during the 
year 1789. But it is probable, that many of thofe who 
were born here, during the above mentioned term of 
twenty-one years, had removed from the city, prior to 
the year 1789; and it is alfo probable, ihdXfome of thofe 
who died at Philadtlpbla in that year, aged upwards of 
eighty, were not nacivcs of this city — It may, therefore,, 
be prefumed, that the chances of an addition to the num* 
bcr of thofe dying after eighty, which have been loft by 
the removal of natives before that age, maybe balanced by 

tll€ 
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the fame number of non-natives, who died here after eigh- 
ty, in the courfe of that year. In this cafe, the number 
of thofcwhodie at Philadelphia, after completing the 
8oth year of their age, compared with the total number of 
deaths in the year 1789, will (land in the proportion of 
24 i- of the former, to icoo of the latter. It mull be ob- 
vious, to any perfon confulering this fubjedt, that every 
calculation of the probabilities of the duration of life,. at the 
later periods of life, and of the proportions, which the 
numbers of thofe dying at very advanced periods of its exif- 
tence, bear to the numbers of fuch as die, at its early and 
middle ages,— muft ncceflarily give a more unfatisfadlory 
refult, than limilar eftimates for the anterior periods of 
life —This is the cafe, in fome .degree, when applied to 
any country; under whatever circumftances the applicati- 
on may be made: the obfcrvation is true, in a greater de- 
gree, when applied to towns, whether great or fmall: — * 
and it is ftill more juft, with refped: to American towns; 
by reafon of the infant ftate of our country, — the continu- 
al fluduation in the migrations of the inhabitants, — and 
the rapid increafe of population, as well in our capitals as 
in the country generally. — The reafon of my not having 
gone higher than the age of 10 1 years complete, is, that 
M. BufFon, in his general table of the probabilities, &c. 
makes no calculation for any age beyond that period of 
•life : out of 23,994 deaths, he eftimates only two to be liv- 
ing after the completion of the loift year, and none at 102* 
A further datum for afcertaining the fuperiority of this 
country, in the progrefs of its population, is founded on 
the proportion which the annual deaths bear to the whole 
number of the living, in diflFerent countries. — In Dr. Price's 
effay on the expectation of lives, ftate of London, popu- 
lation, &c. it is laid down, as the refult of various cal- 
culations, that in London and Edinburgh, there die an- 
nually about one in tMrenty-onjCi in Dublin, one in twen- 
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ty-two ; in Rome, one in twenty-three ; in Amfterdam, 
oiie in twenty-four, &c. M. Sufmilch makes the pro- 
portion of thofe who die, annually, in great tov/ns^ to be 
from ^^ to yVi ^^ moderate towns, from ^\ to ^V; and, 
in the country^ from ^"5. to ^\.. But Dr, Price fuppofes the 
following proportions morcjuft, viz. Great towns, from 
^\, or V-?r» ^o Vt or A ; moderate towns, from ^V ^^ -5^, ; 
and the country, from -yi or -^\ , to -,-'^ or ^'^ : and he is 
of opinion, with M. Sufmilch " that, taking a whole 
country in grofs, including all cities and villages, man- 
kind enjoy among them about thirty-two or thirty-three 
years, each, of exiflence; or, — which amounts to the 
fame thing,— that one out of thirty-two or thirty-three dies 
annually. — Sir William Petty, in his eflays on political 
arithmetic, fays — that in the country^ in England, one dies 
out of thirty-two; and, that five are born to four that die* 
*'This laft fadt, * faysM,BufFon,* agrees pretty well with 
-what happens in France: but if the firft fa6t be true, it 
follows, that the falubrity of the air in France is much 
greater than in England, — ^in the proportion of thirty-five 
to thirty-two; — for, it is certain, that, in iht country in 
France, no more than one dies out of thirty-five." — M. 
Sufmilch makes the proportion, as deduced from 1098 
country parifties in Germany, to be one out of forty-three. 
Helikewife gives the proportion of one to forty-five for a 
country parifh in Brandenburgh : and M. Muret eftabliflies 
the fame, for the Pais de Vaud,~(See Dr. Price's obferva- 
lions, &c.) The two laft are the higheft proportions I find 

for any part of Europe. In Madeira, (an African 

Ifland) Dr. Heberden ftates the proportion to be one in 
fifty — the climate of that Ifland, it is true, is remarkably 
falubrlous: but Dr. Price thinks the eftimate of Dr. Heberden 
is exceptionable. Large towns give the proportions dying 
outof the whole number, much higher,— re ven at Breflaw-— 
which has, in this kind of calculations, been ftiled the 
VOL. UL F Briti/h 
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BritiJIo fiandard of Ufe^ — the proportion is ftated as being 
one to twenty-eight. — It appears, however, by the number 
of inhabitants in Philadelphia and Salem, that in the form- 
er — a town about as populous as Brellaw— the proportioft 
is one to forty-five; and in Salem, one to forty-feven. 

There is no circumftance that affords a more ftriking 
proof of the rapid progreffion of population in this coun- 
try, than the prodigious increafe in the numbers of our 
people, fince the original fettlements of Europeans on 
thefe fhores. The firft fettlement made by Europeans, 
within the prefent limits of the United States, was in 
Virginia, by a colony confiding of about one hundred 
Englifh, in the year 1607. The honorable Mr. Jefferfon 
(in his notes on Virginia) remarks, that, about the year 
1654, the progreffion in the population of that ftate be- 
came pretty uniform ; importations having in a great mea- 
fure ceafed, and the inhabitants become too numerous to 
be fenfibly affected by Indian wars. Beginning, at that 
period, therefore, fays this gentleman, we find, — " that 
from thence to the year 1772, our tythes had increafed 
from 7,029, to i53,ooo.'' — The whole term being of 118 
years, yields a duplication once in every 27^. years. The 
intermediateenumerations, taken in 1700, 1748 and 1759, 
furnifti proofs of the uniformity of this progreffion." — 
A very inconfiderable colony of Englifh formed a fettle- 
ment at Plymouth, in New-England, in 1620. In 1643,. 
21,200 perfons, alfo emigrants from Britain, fettled in 
New-England : and, fince that period, it is fuppofed more 
have emigrated from thence, than the numbers who had 
gone thither would amount to.* In the year 1760, they 
were increafed half a million,—— Therefore, as Dr. Price 
obferves, they have all along doubled their own number,, 
in twenty-five years. Two years fince, Mr. Morfe efti-^ 
jQDiated the number of people in New-England, at 823,000.. 

* Scie a diicourfc on Chrifiian union, by Dr. Stilct— Bofion, Z76i« 
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Our late Prefident, the illuftrious Franklin, was of opi- 
nion, that the people of thefe ftates double their number 
in twenty years.* Dn Price feems to think — that, " in 
the back fettlements, where the inhabitants apply them- 
felves entirely to agriculture, and luxury is not known, 
they double their own numbers in fifteen years ; and all 
through the Northern colonies, in twenty-five years ;-— 
which, continues Dr. Price, is an inftance of increafe {9 
rapid, as to have fcarcely any parallel." — Even in Ma- 
deira — where, according to Dr. Heberden, only ^^ part 
of all the inhabitants die annually, — it is faid they do not 
double their number in lefs than eighty-four years. 

To affift us in forming a fatisfafl;ory judgment, refpeft- 
ing the probabilities of the duration of life, in this coun- 
try — a confideration intimately conneded, in the prefent 
enquiry, with the caufes of the quick progrefs of its po- 
pulation, — it becomes neccflary to examine into the J lon- 
gevity of the inhabitants. — Having noticed, in the pre- 
ceding part of thefe obfervations, that nearly one half of 
the people, in the Northern and middle ftates of the union, 
are under fixteen years of age — although Dr. Halley 
ftates, that, in Europe, the proportion of fuch is only one- 
third the inference, neceffarily refulting from thefe 

fads, is — cither, that the probability of the continuance 
of life is greater here than in Europe, between the birth 
and fixteen years of age, out of equal numbers born; or, 
if the probabilities are equal, prior to that period of life, 
in the two countries refpedively — that the proportion of 
births to the number of inhabitants, here, exceeds that in 
Europe ; — or, on the other hand, that the probabilities of 
life are lower in this country, fubfequent to that period. 

F 2 From 

• obfervations concerning the increafe of mankind, peopling of countries, Sec. 

\ ♦* Thofc inhabitants of Pcnnfylvania, who have acquired the arts of conforming to the 
changes of oar weather, in drefs, diet, and manners, efcape moft of thofe acute difcafes, which 
are occafloned by the fcnfible qualities of the air : and f<iithful enquiries and obfervations have 
proved, that they attain to as great ages, as the fame number of people in any part of the 
world.'*—- Dr. Ruih's account w the cUxoate of Pcnnfylvania, &c. 
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From circumftances which have been already dated, it is 
evident the proportion of births, to the exilling number 
of the whole people, is greater here than in Europe : but 
it is not probable that this excefs is greater than in the pro*- 
portion of one-half to one-third — I prefume it is rather 
lefs. — If, however, this excefs he in the ratio of three to 
two, the chances of life from the birth to fixteen will, in 
this cafe, be the fame in both countries. On this fuppo- 
fition, then, the probabilities in favor of the continuance 
of life after fixteen, through all the fubfequent ftages of 
its poflible exiftence, muft be higher here than in Europe: 
becaufe, as I have (hewn, only one in forty-five die an*- 
nually, even in the city of Philadelphia ; whereas, in 
France, the proportion is one in thirty-five, and in En*- 
gland, one in thirty-three. 

In addition to what has been faid, ref peeking the longe- 
vity of the inhabitants of Connedicut, and of Hingham 
and Ipfwich-Hamlet in Maflachufetts, I fhall mention a 
few remarkable inftance& of longevity, whichhavc occurred 
in other parts of the union— They are not adduced as being-, 
of themfelves, proofs of American longevity; but rather 
to evidence its reality, in fuch cafes as ferve to corrobo- 
rate the truth of the pofition, that the people of this coun- 
try are long-lived. — The inftances are the folio wing.— In 
theyear 1765, a.Mr. Temple died in the county of Wor- 
cefter, Maflachufetts, aged eighty-fix years— He left eight 
children, four fons and four daughters, all of whom were 
living in September 1788; and their ages were as follow, 
viz. 89, 85:, 83, 81,. 79, 77, 75^ and 73. John Sydenham 
(commonly called Sidman) was living near Mount Holly, 
in the ftateof New-Jerfey, on the 5th of November 1788: 
he was then 106 years and three months old — This man 
was born near Exeter, in England ; but was brouglit to 
America, when only eighteen months of age. — Edward' 
Drinker was bora in Philadelphia, December 24th, 1 680, 

and 
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and died November 17th, 1782. — Mr. Hooton, a native 
of the city of Neu-York, was living laft rummer (and I 
Relieve is ftill alive,) in the diftridt of Southwark ; aged, at 
that time, upwards of rc7 years.-^In the bill of mortali- 
ty for Chrift church and St. Peter^s, in this ciiy, in the 
year 1775^ I obferve the death of one perfon, aged 120 
years. The Pennfylvania Mercury of the rft of March, 
1788, has, rcpublilhed from- a Wilmington pamper under 
the date of February 27th, the names of fifty perfons 
then living, in Anameflex and Pocomoke Hundreds, So- 
mcrfct county, in the ftatc of Maryland,— all of great ages.: 
of thefe, twenty-three were upwards of ninety years of 
age ; fixteen, upwards of eighty-feven ; and eleven, aged 

eighty-five. In the year 1775, Mrs. Lear died at Portf- 

mouth, New-Hampftiire, at the age of 103 years. In the 
fame year, Mrs. Abigail Mayo died at Cambridge, Mafla- 
chulTctts, aged 106 years. And Mr. William Ward, a 
native of Fairfield, in Connedicut, died in the ftate of 
New- York, alfo in the year i']'J5^ aged 105 years, four: 
months and twenty days. 

On the 20th of Sept. i788,diedat hisfeatin Albemarle 
country, Virg. Daniel Maupin, who was born on the 25th 
of March, 1700. At the time of his death, there were li- 
ving, of his ofi'spring; upwards of 200 perfons, including 
lome of the fifth generation. His wife was then alive and 
in good health; and it was not known that any female of 
her generation, after attaining to the years of a woman, 
died under the age of eighty-five years. — About three 
years fince, Arthur Bibbington died at Wyndham inCon- 
neflicut, aged 107 years: — And, about the fame time 
Mrs. Jane Braflier died in the city of New-York, at the 
age of a 102 years. — ^Timothy Matlack, Efq. clerk of the 
Senate of Pennfylvania, has favored me with a communi- 
cation of the following fads, tranfcribed from a note made 
by him, about twenty-four years fince — Upon reading a 

paragraph.. 
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parajrraph in a Philadelphia paper, repiibliOied from an 
En^hJ}) paper, mentioning that five brothers, the fons of 
one mother, had met,whofe ages, added together, amount- 
ed 10311 years, — his mother (a widow) obferved, that 
{he had five brothers and fitters, then living — the children 
of ono*man and one woman, whofe ages, added to her own 
amounted to upwards of 400 years — He alfo mentions, 
that there were then living, of the brothers and fifters of 
his father, fix perfons — the children of one man and one 
woman, — whofe ages added together amounted to 426 
years; all of whom were born in weft New- Jerfey — At 
the fame time, his wife obferved, that her father had fix 
brothers and fifters — the children of one man and one wo- 
man, — all born in Pennfylvania and then living,~whofe 
ages added together, including his own, amounts to 470. 
To thefecircumftances, his mother added, that (he and her 
two fifters had borne thirty-feven children; ofw^hom thir- 
ty were then living, — and the youngeft of them, feven- 
teen years old. Hence it appears, that the mean age of 
thefe nineteen perfons — who may be confidered as of one 
family — exceeded fixty-eight years. Mr. Matlack adds, 
that he is not certain whether any of his father's brothers 
be now living; although fome of them were alive, wuthin 
a few years paft: But, that the laft of his mother's fifters 
died four years fince, and the laft of his wife's uncles di- 
ed within a few months paft.* 

But 

Additional Jmjiancei of Longevity., in America, 

* On the 4th of February, 1787, died in Pennfylvania, in the 103d year of his age, Jacob 
Wifmcr, a native of Germany. In Queen Anne'n reign, he emigrated to N. Carolina, v\ here 
he lived ten years; after which he fettled in Bucks county in Pennfylvania, where he marri- 
ed his third wife, with whom he had 170 children, grand-children and great grand-chiJdrtn ; 
and left his widow, about 84 years old.— Hemuft have refidedin America, at Isaji 7a years. 

Zachariah, regent of the Mohegan tribe of Indians, died in his Wigwam, in Pomfdiang 
near Norwich, in Connedicut, in the ico yearof hisage— in the year 1787. 

Mrs. Hannah Flagg, died at Bofton,at the a^^e of loi vears— in the year 1787. 

Dr. Bernard Vanlear died in Delaware county, Pennfylvania, in the 104th year of his age— ^ 
in the year 1 790. 

At Exeter in New-Hampfliirc, in 1790, Mr. Thomas Hayley,— aged loi years. 

At Southborough in Maflachufetts, in 1 790, Mrs. Newton^— aged 106 years-— Her mother 
lif ed 1 13 years, and her filter Z02 yeaxi. At 
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But numerous and remarkable inftances of American 
longevity are, by no means, confined to the Northern and 
middle ftates. On the authority of two gentlemen of re- 
fpedability and obfervation one from Virginia — and the :{: 
other from North-Carolina, — I am warranted in faying, 
fuch inftances occur in thofe ftates, as induce a belief, 
that their climates are favorable to a long duration of hu- 
man 

At Tfcomfon in ConneAicut, in 1790, Mr. Henry Elthorp — aged 105 years. 

At Albany, in the ftutc of New-York, in 1790, Mr. Hbrahiim Vanvcrts, — a^ed 114 years. 

At J-;i{+-liaddon, in Mafl'achufctts, in 1790, JVIr. Weeks Williams,— aged icx) years. 

At Windham in Councdicut, in 1788, Mr. Arthur Ribbim — aged lio years and ten 
month^i. 

At Chcftcrficld in Virginia, in 1788, Daniel Nunally— aged 105 yeart. 

At Wilmington in the Hate of Delaware, in 1789, Mr. Chriftophcr Hcndrickfon,— aged 
upwards <»f ICO years — He was one of the firA Swtuifh fcttkrs en the Delaware. 

At Noiihamjt(»n in Maffachufctts, in 1788, Mr. JoCiJi Clark— aged 92 yci-rs. He was the 
yoiingeft of 1 1 children (fix fons and five daughters,) three of whom lived to be above 90, 
lour above 80, aud three above 70 years of age. Trom the fix/c-zii, only, have dcfcendcd lijS 
children, gnuivl-cliildn n and great-grand children; 925 whom arc now living. 

At Dover in Ncw'-Hampfnirc, Mrs. Margant Wight, in 1787 — aged 102 years. 

In Picrl.s county, Per.nfylvania, in 1789, Jol'cph Mountz,— ai'ed icc years. 

At New-London, Ct iiiic<5licut, in 1 78^;. Mrs. Dowfttt,-— aged 102 years. 

In the city of New- Yoik, in 178^, Mrs. Elizabeth Lynch, — aged 104 years. 

At (ireut Barrington, in MaflachiifLtts, in I7^!9, Mrs. Chapman, — aged ici years. 

In South-Cardina, not hng fince, Mr-^. Dcdcot, — aged upwards of ico years; Mrs. Maflcy, 
aged 1C2; and Mrs. MalTcy's nurfe, aged I15 years. 

I am ini'cbted to Jonathan Willianis, jun. Lfq. one of the Secretaries of tlie A. P. S. for the 
followin^i: inftances of American Longevity, which he was fo obliging as to tranfmit to me, 
from niihmoud in Virginia, in June lall viz. 

Abraham E.tdes, now living in Albemarle county Virginia, is 1 10 years old. — His wife died 
at 100, and they were married 80 ye.jrs. 

A nun of tht nanse of Icc, Monongi.lia county Virginia, is now living — ic6 years old. 

A Mr. Crafton, King and Queen county Virginia, is IC4 year* old, now living. 

John Dunce, of Chclicrficld county Virginia died at 125 years old. He began to cut tcctli 
before hia death. 

I Dr, JVllliacift,n, *TLlt Gentleman has given me psrm'ijponio makcife t/fllefdloivlng letter , en this 

occaJtuH, 
SIR, 

It i- not pofTible t« give a general rule which fhall apply to the fcvcral parts of North-Caro- 
lina, in anfwer to your que ftlous concerning the| duratitm of human life in that ftate. In iheeatt- 
ern part of the ilatc, within fifty or fixty miles of the fea, where the country is fiat and there 
arc many marflics, the inha'.itunt^ are much afflided during the fummer and autumn by inter- 
mitting and other bilious fevers. During the winter, as the coldisfeldom intenfe and by no means 
conftiiut or certain, the Inhabitants in general are not fulHciently careful to defend themfelves 
againft the cold: hence many, in the vigor of life, mcuefpeciully, are cut off in a fofrv days 
by pleuritic or other inflamfiiati.ry fevers. Such i& the Hate of the niiids in thofe who have been 
reduced by intcrmittents during the autumn, that they feldom refill inflammatory fcvera* 
Time and obfervation V ill dourtltfs teach the inhabitants, by keeping themfelves dry and 
warm, to prevent vhat they cannot readily cure. There arc inilances neverthelefs of a con- 
fiderable degree of eld age. in that very climate. In thcwcrtern parts of North-CaroHna, to- 
wards the mountain, the inhabitants enjoy a great degree of hcaltn. Many of them have ve- 
ry numeroufi families and attain to old age. As that country was lone the refidence of a ma- 
XtshA anceHor, I have ^ubabiy been more attentive to the p.rogrc£» of population there. 
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man life. The fame may beobferved, with refpe£l to t 
South-Carolina and Georgia, in which ftates the climate 
is falubrious; although low^ flat parts of the country, 
and I'uch as lie in the vicinity of the rice and indigo fwamps, 
as well as the bad quality of the water in fuch fituations, 
render fome parts of thofe countries unhealthy. — Even ia 
Eaft-Florida (if Captain Bernard Romans is to be credit- 
ed), the climate is very healthful — ^St. Auguftine, the 

capital 

Wc have fome reafcn for believing, that on the weft fide of the ApeHaohian mountain, in the 
territory ceded by North-Carolina, the period of human life may be extended to what would 
be called a great length in any part of the world. 

In that country, there are few marihes or ponds of flagnant water. The foil is dry, and lime 
ftone abounds every where : the water is confcquently very good. 

In or near the latitude of 36 degrees, we are neither to ezpei^ the extremes of heat nor cold ; 
but we have noted caufcs in this very latitude, which are very injurious to health : thefe caufet 
however do not cxift in the country of which lam fueaking. The Apellachian mountain effeiftu- 
nlly proteds the inhabitams from the moid and cold eafierly winds with which we are afflided 
in the Atlantic ftates; and the North-Weft wind, in fuch a latitude, at fuch a diftance from the 
ocean and on the weft fide of thofe great mountains, has little of that piercing quality by which 
it is diftinguiftied in this part of the world. From the circumftances mentioned you would in- 
fer, and experience fupports the inference, that the inhabitants of that country are neither af- 
flided with intermitting fevers, inflammatory fevers, confumptrons, nor other difeafes, which 
are ufually induced by heat and moifture or by a fudden check to the perfpiration. As no part 
of that country has been fettled much more than twenty years, we arc not to expcA many in- 



ed to me, as pcrfons now living in that country, above 90 yearn old, who enjoy ptrfcdl health; 
and ride about, as ufual, in purfiiit of bufinefs or amufcmcut. 

f am Sir, 

With the utmoft rcfpcft 

Your obedient Servant, 

Philadelphia, 17th March, 179I. HU. \\nLLIAMSON, 

f The author of a work, entitled— *' An hiftorical account of the rife and progrcfs of the 
Colonies of South- Carol in a and Georgia** (printed in l^ondon, in 1770,) obfervest 
that in South -Carolina, in the months of July, Auguft and September, the heat m the fhaded 
air. from noon to three o*clock, is often between 90® and J 00^ : but, that fuch extreme heat is of 
fliort duration. He fays, he has feen the mercury, in Fahrenheit's Theremometer, rife in the 
{hade to 96'' in the hottcft, and fall to 16* in the coolcft feafon of the year; and that others have 
obferved it as high as 100** and as low as lo*^~Hc obfcrves that the mean diurnal heat of the dif- 
ferent feafon s, in South-Carolina, has been, upon the moft careful obfervation, fixed at 64° iu 
fpring, 79** in fummer, 72^ in autumn, and 52° in winter; and the mean nodurnal heat, in 
thofe feafons, at 56^ in fpring, 75® in fummer, 68® in autumn, and 46** in winter: The mean 
temperature of the air is, therefore, in South-Carolina, (atlcaft, in the level and maritime 
parts of the ftatc) 64**, which is 11® J lefs than what Dr. Rufti mentions to be the ftandard tem- 
perature of the air, in the city of Philadelphia, viz. 52^4— ** It has been olferved (fays the 
authorof the hiftory of Carolina, &c.) that, in proportion as the lands have been cleared and 
improved, and fcopc glvec for a more free circulation of air, the climate has likewife become 

more 
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capital of that province, is, in his opmioh, as heaUliy a 
fpot as any on the continent. He aflerts, that the Spanifli 
inhabitants lived here to a great age ; and that the people 
of the Havanna confidcred it as their Montpelier, fre- 
quenting it for the fake of health. — According to Captaia 
Romans, the climate of Weft-Florida agrees, in every re- 
fpe£t, with that in the Northern divifion of Eaft-Florida ; 
excepting that the winters are fomewhat more fevere, in 
the former — He fays there were fuch inftances of longe- 
vity in Weft-Florida, as were not to be outdone in any 
part of America. Yet circumftances, fimilar to thofc 
which render ipaviiculsLvJituationsj in fome of our Southern 
ftates, unfavorable to health, — produce fimilar effeSs in 
fome parts of thefe two provinces ; though in a greater 
degree. Clavigero (in his hiftory of Mexico) aflerts that 
Calmecahua, one of the Tlafcalan captains who afliifted 
VOL. III. G the 

more falubrious and pleafant. This change was more remarkable in the heart of die country , 
than in the mar/'/fW parts, where the beft plantations of rice are, and v;bere tvater is carefuity 
f referred to voerflotv tbi fields \ yet even in tbofe places, cultivation has been attended with lalu* 
tary cffedbs — time and experience had now uu^ht the planters, that, during the autumnal 
months, their living among tHe low rice plantations fubje<5lcd them to many difordcrs, from 
which the inhabitants of the <a/&///»/ were ^/r//r<'/y rx^/w^/.-— This induced the richer part to 
retreat to ^To-ivn^ during this unhealthy fcafon. Governor Ellis has mentioned that, on the 7th 
of July, while he was writing in his piazza, in Savanna, the Mercury flood at loa^ in the 
ihade ; that it had twice rifcn to that height, during the fummer, feveral timej to ICX>* and, 
for many days together, to 98" ; and in the night, it did not fmk below 89^. He had the 
fame thermometer with him, in the equatorial parts of Africa, in Jamaica, and in the Lew* 
ard iflands: yet it appears, that he never found it fo high in thofe places ;-~its general ilatioa 
was between 79® and 86**. He acknowledges, however, that he Iclt thofe degrees of heat, in 
a moijl air, more difagreeabU than at Savanna^ when the thembmcter Hood at 84** id his cellar, 
at \oi^ in the ftory above it, and in the upper ftory of his houfe, at 105®. — And he aflcrtSi 
that few people died at Savanna, out of the ordinary courfe; though many were working in 
the open air, erpofcd to the fun during this extreme heat, (See notes to the tables, N®. 11.) 
The town of Savanna being fituated on a fandy eminence, greatly increafes the heat of that 
fpot : But the climate of Georgia, in general, like that of South-Carolina, is more mild and 
temperate in the inland, than in the maritime parts. And the late Dr. Moultrie,— who re- 
fidea, and pradifed phyfic with great reputation, in South-Carolina, fifty years— was of opi- 
nion, that Charlcfton is as healthy a fpot, as any upon earth.— A writer, in a late Charlefton 
paper— who fubfcribe? the fignature H. L. and dates from St. Johns, Berkeley, (fuppofed to 
be Henry I^urens, Efq. ) fays he has frequently heard Dr Moultrie declare that opinion : and 
this writer gives the names of fifteen perfons, who had died in South-Carolina, within a fhort 
time paft, whofc ages average 83I each :— three of the fifteen averaged 105 J years, each. 
He mentions, alfo, that a great number of other inftances might be adduced, of perfons who 
within his own memory, lived to the like great ages;— feveral, upwards of 100 years. 

On the whole, it is evident— -that, in South-Carolina and Georgia, the flat, marfhy parti 
of the country, and the artificial fwamps .which the ctilttire of Rice and Indigo render neceffa- 
ry,— ere, oply, unhealthful: but that hieh, airy and dry fitaatioos, in thofe ftates, experi- 
ence no fuch efiedl, from the beat of the climate* 
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. the Spaniards, in the conqueft of Mexico, lived 130 years- 
He alfo makes mention of a Jefuic, who died in that coun- 
try at the age of 132 ; and of a Francifcan, who died in 
Sombrerete, aged 117, making preachings to the people, 
until the laft month of his life. "We could (fays- this 
author) make a long catalogue of thofe, who, in the two 
centuries paft, have exceeded one hundred years of life, 
in thefe countries '.^'^particularly among the Indians^ there 
are not a few, who reach 90 and 100 years ; preferving^ 
to old age, their hair black, their teeth firm, and their 
countenance frefh.'' — Don Ulloa (in his Noticias Ameri- 
canasj fays, that, in general, the American Indians live 
to a great age, — This longevity, attended in general wirh 
uninterrupted health, is thought, by fome writers, to be the 
confequcnee in part of their vacancy from ferious thought 
and employment, joined alfo with the robuft texture and 
conformation of their bodily organs. If, continues this 
writer, the Indians did not deftroy one another, in their 
almoft perpetual wars — and if their habits of intoxicatiort 
were not fo univerfal and incurable, they would be, of all 
the races of men who inhabit the globe, the moft likely 
to extend, not only the bounds, but the enjoyments of ani- 
mal life, to their utmoft duration. 

In the courfe of thefe obfervations^ I have endeavoured 
to fhew — and,.! flatter myfelf, not altogether without fuc- 
cefs, — that the probabilities of life, in aU itsjlages^ from 
its commencement to the utmoft poffible verge of its du- 
ration, are higher in thefe United States, than in fuch Eu- 
ropean countries, as are efteemed the mofl: favorable to life* 
And, if this pofition be weH founded, it follows — that the 
bodily Gonftitutions- of the American people are proporti- 
onably healthful For, although it may be deemed pro- 
blematical by fbme, whether an extraordinary degree of 
vigor, in the fyftem of the human body, affords a greater 
jprobability of attaining to extreme old age^ than, ceteris 

paribus. 



DURATION OF HUMAN LIFE. 51 

paribus^ is annexed to a more delicate frame; — yet it will 
not admit of a doubt, that a great portion of vital energy 
and ftrength muft neceffarily exift, where the probabilities 
of life are high throughout all its periods — from the birth, 
until the ufual term of its duration h% compleated. 

The climate of much the greater portion of the United 
States furniflies great degrees of* heat and cold, in their 
refpedlive feafons ; but neither of rhe extremes is of long 
continuance. Our climate is alfo very f variable, the tem- 
perature of the atmofphere being liable to great and fud- 
den viciffitudes. Neverthelefs, taking the whole routine 
of the feafons, we enjoy a large proportion of fine and 
moderate weather ; with more days ofij: fun-fliine and 
ferene fky, than, perhaps, any part of Europe exhibits. 
A very confiderable part of* France experiences greater 

G 2 extremes 

• Dr. Ruth lia$ noticed— In hit account of (lie climate of Pennfylvania— that ** the greateft 
degree of heat upon record, in PLiJaJ^l/^hia, ii 95^ '»** but the oblervations made at Spring- 
mill (13 milc» from Philadelphia, in lat. 40". g',) (hew — that:the Mercury rofe to 96**, at 
ibatplace^ on the 3d of July, 1787 ; yet the mean degree of heat, during that day, was onlf 
85® 8-10.-— Sec Columbian Ma;^. for Auguft 1787. 

f Dr. Ru(h— ^iu his account of the climate of Pennfylvania— has cited the authority of Dr. 
Huxam, to ihew— that the healthieft feafons in Great-Dritain have often been accompanied bj 
the moft variable weather. And Dr. T. Bond- -in his oration before the Philofophical fociety, 
in 1782'— remarks, that *' we live in a healthy, though the mod variable and aAive climate, 
in the univerfe"— ** Hiftory (he obferves, further) and the firft fettlers of this country ^ffrtt^ 
that the native Indians of North- America were found, hy the Eujtopeans, to be a Hout, hardy, 
.brave, virtuous, healthy, and remarkably long-li^red people.** After other obfervationi oa 
.this fubjeA, the Dodor continues thus — ** I am fenHble this opinion, of the advantages re^ 
fulting from a changeable atmofphere, is counter to the common notions of mankind :— it it 
neverthelefs true, and adopted by the bed writers ;— and not onlv confirmed by meteorologicajl 
and morbid regifters, and the general laws of creation ; but will further ftand the tell of hif> 
torical enquiry. ** 

I **l'he month of May, 1786, will long be remembered, for having furniiheda very un» 
rommon inftance of the abfence of .xhe fun for fqnrtecn days, apd of conilant damp or ratn|- 
weather.** — Dr. Ru(h*s account of, &c. 

* Mr. Jefferfon (in his notes on Virginia) makes memion, that, "at Williamlbiirg, in 
Auguft 1766, the mercury in Fahrenheit s thermometer was at 98° correfponding with %^ 
4)f Reaumur — At the fame pla^c, in January .1780, it was at 6® correfponding with lij b^ 
]ow o, of Reaumur At Paris, in J 753, the mercury in Reaumur's thermometer was ^t 30J 
above o; and, in .1776, it was at 16 below o: — the extremities of heat and cold, thercforei 
at Paris, are greater than at Williamfburg, which is .the hotteft part of Virginid.**— Captwn 
Romans fays — that, in JBail-Florida, on fome fultry-hot days in Julv and Auguft, he has 
known the mercury irifc to 94® of Fahrenheit's fcaJe : but that, during the fummer, the gene* 
ral height of the mercury wasbetween 84^, and 88^, when the thermometer was placed in tho 
fhade, acceflible 10 a free circulation of the air. — At the Norriton obfcrvatory (in lat. 40^^ 
9^. 3i", and about twenty miles Weftward from Philadelphia,) the mercury in Fahrenheit's 
llierniqm'etcriv-not expofed to the fun (hine, but open to the air— was at 94^, on the 5th ol 
July, 1769 ; which was the grcatcii.bcight it had CTcr been obferved to rife tO| at that place. 

(froia 



52 OBSERVATIONS ON thb 

extremes of heat and cold, than the United States in gene- 
ral : yet we find that country to be more favorable to fe- 
cundity and life, than England, where the fummera 
and winters are fiefs intemperate. And in the Swifs Can- 
tons and Sweden, where the frequent and fudden changes, 
in the temperature of the atmofphere, are very limilar to 
the viciffitudes which prevail in our own climate, — the na- 
tives are a hardy, vigorous and healthful people. Accord- 
ing to M.Catieau, in his general view of Sweden, the win- 
•ters in that country are long, dry and extremely cold ; 
ithe fummers (hort, and exceedingly hot; and tRe inha- 
bitants experience a rapid change from the former of thefe 
feafons to the latter, fpring and autumn being almoft un- 
known to them. The pure and fharp air which the Swedes 
breathe (this writer further obferves,) renders them vigo- 
rous, and preferves them from epidemical difeafes : and 
he refers to a memoir publifhed by M. Wargentin, to 
ihew, that there are numerous inftances of their attaining 
to a very great age* The 

(From z letter dated July a6, 1769, from Mr. Rittcnhoufc, to the late Rev. Mr. Barton -yft^w^x 
W. Barton. )—l^r. Rulh, in his account of the climate of Pennfylvania, obferves— that the 
mercury in Falirenhcit*8 thermometer (lood at 95**. on the 15th of Auguil 1779, at Piiiladcl- 
phia, (which is the highcft dcgr e to which it has ever been known to rife in this city;) and 
that it fluduated between 93^. and 8o*. for m my weeks. The Dodor fays it flood, for fcve- 
ral hours, at 5**. below o, in January 1780, at PhiUdelphia; and, during the whole of that- 
month, excepting one day, it never rofe to the freezing point, in the city. — It appears by 
Mr. Wigglefworth's thermometrical obfervations —(publimed in the memoirs of the Boftoit 
Academy, for the year 1783,) that, at Cambridge in MafTachufTetts, in Augud, 1780, the 
mercury was at 92**. of Fahrenheit's fcale. 

f I have faid " ie/s intern berate** '^'Thc climate of England is, by no means, a temperate 
one. That country not only experiences great extremes of heat and cold ; but the weather is 
remarkably variable and ineonftant, with very frequent rains: The tranfitions from heat to 
cold, and from moifture to dryncftj-~and -vne •wrf/Ir— are fudden, and confiderable in their 
degree. On the l8th of June 1788, the mercury, by Fahrenheit's fcale, was at %%^. in Lon- 
don ; and, on the 30th and 31ft d.iys <»f December, in the fame year, it fell to 4-J at the city 
of Canterbury — On the 5th of January following, the mercury was at $\ at the Tatter place. 
The weather was very feverc, in- England, from the lift of December 1788, to the 1 ith ai 
January 1 789; during which term, the mercury rofc twice to 44**. and once to 45**. Even at 
Sienna in Italy — in lat. 43®. id — during the fame interval of time, the mercury fell, on the 

31ft of December 1788, to to**; and, on the nth of January following, it rofe to 53**. 

The obfervations at Canterbury and Vienna, were taken from two Sixian thermometers. 
(See Gent. Mag. for February and May, 1789.) — lalfo find, that, on the 21ft and aid day* 
of laft June, the mcrctiry was at 86**. in London, by Fahrenheit's thermometer : and an En- 
glilh gentleman aflures mc, he has known a froft happen, in England, in the laft week in Ju- 
ly— Dr. Rufti, in his account of the climate of Pennfylvania, mentions Mr. Rittenhoufe*s hav- 
ing informed him, that he had never paded a fummer, during his relidcDce in the country » 
Without difcovcriog froft in every month of the year, exctftinjr July. 
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The winters, in our own country,:}; brace and invigo- 
rate the bodies of the people : and the genial vvarmth of 
ourfummers increafes the* generative principle of animal 
nature : — the cold is accompanied with a purfeandf elaftic 
atmofphere ; and, during the continuance of the greateft 
heats, the air is frequently J correded by thundergufls 
and plentiful fliowers of refrefliing rain. — The face of th^ 
country, too, is of fuch a nature, as muft contribute to the 
falubrity of the climate — The United States are, in ^ cne- 
ral, diverfificd with hills and vallies, mountains and 
plains : and Ariftotle obferves, that people do not feel 
the efFeds of age fo foon, in hilly, as in Hat countries. 

What has been premifed, concerning the longevity of 
the inhabitants of thefe ftatcs, will, 1 prefumc, be an am- 
ple refutation of thofe writers, who, influenced by Eurc)- 
pean prejudices, or confidering the fubjedl in a fuperficial 
manner, have aflerted, that the Americans are not fo long- 
lived as the Europeans. 

On the whole 1 truft, that the points, which it was my 
principal defign to afcertain, have been fatibfadlorily efta- 
bliOicd. With a view, however, to a farther illuftration of 
this interefting fubjed, I have formed the tables '(which 
are annexed hereto,) fhewing the numbers dying annually 

out 

\ Zimmerman, treating of the cffctftsof a cold climate, fays—** Trigoriti igitur pcrcnnitas, 
Ct artus, ct Integra corpora, coniprimendo corroborat, cfTicitque ut uuturam longc firmiorcm, 
valcntiortmquc induant."— Zool. Gcograph. 

• From a tabic of the baptifms, marriages and deaths, at Paris, from 174c to 1766 (both 
inclufivt',) the CooBCde Buiibn haa (hewn, — that the months in which the greateft number of 
children were born, arc March, Jiinuary and February; and that thofc in whiih the feweA 
•were bom, arc June, December and November : from which circumftance, he infers — that, 
in the climate of France, the heat of Summer contributes tu the fuccefs of gcneiatiun.— (Sop* 
plcment to his nat hift.) 

f "The air in Pennfylvmia, when dry, has a peculiar claAicityy which renders ^thc heat 
and cold Icfs infupportable than the fame degrees of both arc, in moifter climates. It is only 
in thofe cafes when fummcr-flwwers arc not fuocceded by North- Weft winds, that the heat of 
the air becomes oppreflive and diftreffing, from being combined with moifturc." Dr. Kufti'i 
account of, &c. 

I *• The heat of Summer fcldom continues more than two or three days, without being fuc- 
cccded by (bowers of rain, accompanied fomctimeji with thunder and lightning, and afterwards 
with a North- Well wind,— wliich produces a coolnefsin the air that is highly invigorating and 
agreeable'*——'* There arc fcldom more than three or four nights, in a fummer, in which 
Ihe heat of the air is nearly the fame as in the preceding day. After the warnieil days, the 
CTcningsarc generally agreeable^ and often deli||;)uful.'*— Dr. Ruih*t account of the cUmaiit 
•f Pcimfylvaaia* 
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out of looo perfons, in the city of Philadelphia, and the 
town of Salem in Maflachufetts, at eleven different peri- 
ods of life. The table for Philadelphia, (No. i.) is con- 
ftrudled from the bills of mortality for the congregations 
of Chrift-church and St. Peter's in this city, forf twenty- 
two years ; viz. from Chriftmas 1754, to Chriftmas 1790, 
exclufive of fourteen years during that term. And the 
table (No. 2.) is formed from the bills for the fame con- 
gregations, for the years 1782, 1788, 1789 and 1790: 
from which it will appear, that, although one-eighth of 
the whole number, in the bill for 1782, are dated to have 
died of the fmall-pox, the mortality has been lefs, taking 
the medium of thefe four late years, that the medium of 
eighteen preceding years gives it. — The table for Salem, 
in Maflachufletts, is formed from the bills of mortality, 
for that town, for the years 1782, 1783, 1788 and 1790: 
But I have before obferved, that the years 1782 and 1783 
were unufually fickly; and thiscircumftance has, no doubt, 
exhibited the probabilities of life too low, for that to vn; 
efpecially, as I find the bill for 1 788 makes the probabilities 
confiderably higher, than the average of thofe four years. 
I have alfo given a general table of the probabilities of life, 
at the fame periods of its duration, — formed from the efti- 
mates of the Count de Buffon ; — one for the city of Paris, 
alfo from the eftimates of that celebrated author ; — and, 
likewife, tables for fundry other cities and places ; which 
I have taken from thofe fubjoined to Dr. Price's eflay oa 
the expedlations of lives, and adapted to the fame fcale and 
the fame periods of life, as the others. — Befides thefe, J 
have ftated the proportions dyin^, annually, out of the 
whole number of the living, in a variety of places ; — and 

the 

I I was /avored w ith thefe bills by Michael Ilillegas, Efq.— The earlieft i« from Chriftmai 
»754 to Chriftmas 1755 ♦ an<l the latcft is for the laft year, ending at Chriftmas. Mr. Hil- 
Jtgas furniflied mc with two others, tiz. for the years 1756 and 1759; making, in the whole, 
twenty-four years : but, as there appears to have been z very extraort/tnary dcf^rte o( mortilitj, 
smopg children under three years of age, duriiigtho/e years,— F left them out of my calcul*- 
tions. The tilb for twelve other years, bMwecn -x 755 aad -x 790, could not be obtained^ 
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the proportions of thofe who die, after compkating the 
8oth year of their age, out of looo annual deaths, — for 
various cities, towns and countries. — A comparifon of the 
refults of thefe feveral tables, furnifhes very interefting 
conclufions, in regard to the fubject of the foregoing ob* 
fervations. 

Although, in treating this fubje£t, I have protracted 
my obfervations to a greater length than I had defigned, — 
I cannot conclude without remarking, that the refult of 
this inveftigation has afforded me great pleafure. Muft 
not the mind of every American citizen beimprefTed with 
gratitude, and glow with emotions of a virtuous pride, 
when he refleds on the Weffings his country enjoys? Let 
him contemplate the prefent condition of the United 
States, — enjoying every advantage which nature can be- 
flow — inhabited by more than three millions of the free- 
eft people on earth — and pofleffing an extent of territory 
amply fufficient to maintain, for ages to come, many ad- 
ditional millions of freemen, which the progrefFion of its 
population is fupplying, with wonderful celerity; — let 
him, alfo, contraft this fttuation of his country, with the 
condition in which it was found by our anceftors, fcarcely 
two centuries ago; — and it will be impoffible for him not 
to experience, in an exalted degree, thofe fenfations,. whicb 
patriotifm and benevolence ever infpire ! 

I am. Dear Sir, 

With great Refpeft, 

Your afFedionate Nephew^ 

W. BARTON. 

Philadelphia^ March 
i^th, 1 791. 

tables; 
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TABLES, fliewing the Probabilities of the Dnration of Human Life, from the Birth up !• 
ninety year* of age — for diver* intermediate Periods of Life; — at the City of Philadelphia^ 
and at the Town of Salem in Maffachufctts; and alfo in fevcral parts of Europe. 



General Table of the Probabilities cf 
i-ifc, from the Calculations of M, BuJ'cn. 


N^ 1. PHiLADELriiiA, fof twcnty-two 
Years. 


Periods of 
Life. 


I'erlons liv- 
ing. 


Uecrc^k of 
Life. 


Periods of 
Life. 


Pcrfons liv- 
ing. 


Decreafe of 
Life. 


Between the 
Birth and 3 
3 and 5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


l,cx>o 




Between the 

Birth and 3 

3 and 5 

5 and 10 

10 and 20 

20 and 30 

30 and 40 

40 and 50 

50 and 60 

60 and 70 

1 70 and 80 

80 and 90 


1,000 




409 

51 
50 
40 

'} 
69 

71 

7* 
79 

73.37 
24.09 


388 
57 
44 
46 
97 
98 

62 
3» 
14.39 


J9I 
i40 
490 
450 

39* 

252 
180 
101 
^7-63 
3-54 


61 2 

S$S 

465 
368 
270 
178 
114 

5» 

20 
5.6r 


N^. 2. faj Philadelphia, for 1782, 
1788, 1789 and 1790. 


Salem (in MaJfachufetU ) for 1 782, 
/^^; 1783, 1789 and 1790. 


Periods of 
Life. 


Perfon« liv- 
ing. 


Decrcafe of 
Life. 


Periods of 
Life. 


Perfons liv- 
ing. 


Dccrcalc of 
Life. 


Between the 
Birth and 3 
3 and 5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




Between the 
Birth and 3 
3 and 5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




389 
42 

^3 

49 

97 

104 

loi 

^i 
78 

37 

19 


445 
50 
ZS 

128 

40 
'6'8 


611 

497 
400 
396 

140 

62 

ai 

6 


SOS 
47c 
342 

169 
129 

26 


Salem fiv Mafacbu/ittsJ/orij^o. 
(d) 


Paris, From the Calculations of 
M. Buffon. (e) 


Periods of. 
Life. 


Pcrfons liv- 
ing. 


Decreafe of 
Life. 


Periods of 
Life. 


Pcrfons liv- 
ing. 


Decreafe of 
Life. 


Between the 
Birth and 3 
3 and 5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 


Birth and 3 
3 and 5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




450 

47 
16 

63 

73 
A% 

? 

36.29 


487 
356 
393 
220 

178 

120 

4» 

15.71 


ja4 
485 

293 
212 
ZI6 

3» 

4.50 


4»o 

5* 
61 

27'SO 



LOMOON. 
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London ; from the calculations of 
M. Buffon, («) 


London ; from the calculations of 
X^x, Price. 


Periods of 
Life. 


Pcrfons liv- 
ing. 


Decreafe of 
Life. 


Periods of 
Life. 


Perfons liv- 
ing. 


Decreafe of 
I^e. 


Betwtinthe 
Birth and 3 
3 and 5 
5 and 10 
ID and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




Between the 
Birth and 3 
3and5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
JO and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




413 
34 

104 
no 

84 

66 

47^ 
21.80 


J08 

66 

. 5* 

49 

5^ 

71 
51 
47 
34 
14 


5^7 

5" 
436 

22X 

138 

71 

3.10 


426 

374 

272 

210 

148 

97 

•^^ 
16 

% 


Vienna. 


Brislaw in Silesia, from the Calcu- 
lations of Dr. Haliey. 


Periods of 
l-ife. 


PcrfonsUv- 
iug. 


Decreafe of 
Life. 


Periods of 
life. 


Perfooshv- 
ing. 


Dccrcale of 
Life. 


Between the 
Birth and 3 
3 and 5 
5 and 10 
lo^ud 20 
20 and 30 < 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




Between the 
Birth and 3 
3and5 
5 and 10 
10 and 20 
20 and 30 
30 and 40 
40 and 50 
50 and 60 ' 
60 and 70 
70 and 80 
80 and 90 


1,000 




569 
5» 
S% 
39 

ts 

51 
49 
3» 
13 


140 

57 
61 

'.? 

101 

103 
101 

97 


43» 

3»7 
»88 

247 
199 

147 

96 

47 

15 

2 


760 

6J3 
59* 

J43 

436 
335 
%l% 
131 
34 
I 


No&wicu, G. Britain. 


Northampton, G. Britain. 


Periods of 
Life. 


Pcrlonb liv- 
ing. 


Decreafe of 
Life. 


Periods of 
Life. 


Perfons liv- 
ing. 


Decreafe of 
Life. 


Between the 
Birth and 3 
3 and 5 
5 and 10 
10 and 2Q 
20 and 30 
30 and 40 
40 and 50 
50 and 60 
60 and 70 
70 and 80 
80 and 90 


1,000 




Birth and 3 
3 and 5 
J and 10 
10 and 20 
20 and 30 
36 and 40 
40 and JO 
JO and 60 
60 and 70 
70 and 80 
1 80 and 90 


1,000 




46 

46 

53 
5X 
57 
65 

^3^ 
26,78 


415 
41 
48 
48 

61 

71 
70 
70 
67 


498 
440 
394 
341 
290 

;ii 

94 
31 
4.22 


58J 
448 

11 

«47 

177 

107 

40 

348 
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DURATION. 01 HUMAN LIFE. sp 

The numbers of thofc who die, after compleating their 8oth vear of age— proportioned M 
the whole numbers of Annual Deaths;— at the following places, refpcdiivcly ; viz. 



Names of the Places, ,^j^ 


■ ■ ■ ■ ....■■>■ 

Proportions, out of Xooo 
" * deaths. 


X. Ipfwich-hainlct, Malfachuretts lOyAtir t '..: ■■ 

2. Parilh of Holy-CroiL Great Britain? 

3. Hingham, Maffachufetts— 54 years? . ,> ■ 


. yxl fii^rvM 80 yari* 


90. 9X 


75 • 47 


4. Conncdicut — the whole (btc, 


74- 


5. Milford, Connedicut—i » years, , . . . 


.74« 


6. Europe, a^eragcd^ accordlsg to Mr. Kerfseboom, 

7. The Pais de Vaud, in Switzerland* 


7i>. 


#i|6: so 


8, A country parifh in Brandenburg, , . ^ 


44.. 44 


9. Northampton, Great Britain, 


40* 


10. Brcflaw, according to Th: Halley, 

11. Paris, deducing childreri fcnt to the country; M. Buffon, 


34-1 


31. M 


la. Norwich, Great Britain, 


3i» 


13. According to M. Buffon's^/i^r^i/ table, 


%7* 63' 


14. Berlin, 


47- • .. . 


15. Salem. MalTafhufctts— 1788, 1790, 


26. ;,> #. .£1 


16. Philadelphia — 1781. 1788, 1 789, 1790, 


45' * » ^■ 


5 London — according to M. Buffon , StcnotefJJ 
'' X Do, according to Dr. Price, 


ii6. 46 


18. Edinburgh, do. 


14. 


19. Vienna, 


«5. 



The proportions which the nnmbors of annual deaths bear to the whole numbers of tlio 
living — at the following places, rcfpcdliTcly ; viz. 



1. The Wind of Madeira — : 

2. Salem, in lllaflachufcttf*— - /TV 

3. Philadelphia — The bity and fuburbs, 

4. A country parifli in Brandcnburg^h, 

5. The Pais de Vaud, 

6. 1098 Country parifhes in Germany, 

7. The kingdom of Sweden, 

8. Montbard, in Burgundy — {'gj 

9. France, 

10. England, 

11. The pari A of Hol;^-Croi), near Shrewfbury, Great BHtaifi, 
11. Paris, 

13. The Dukedom of Wurtdmberg, 

14, Savaiina, In Georgia— (^fij) 
ic. Breflaw, ' j 
ft. BerliM, (1) i 

,Nonhampton, Gi'^at Bthain, 

J London, fJJ 

I do. : according to Dr. Price, 

CEdinburgh— "(if) 

< do. i according td Dr. Price, 

C. do. ' according to Mr. Maitland, 
Amftei-dam, 
Rome, 
Dublin, 
Leeds, in York/hire, Great Britain, (0 

H z 



17- 
18. 

19. 

ao, 
ai. 

aa. 





to 


50 




to 


47 




to 


45 




to 


45 




to 


45 




to 


4^ 




to 


38. 60 




to 


36 




to 


35 




to 


33 . . 




to 


33 




to 


32. 5* 




to 


3i . 




to 


3X.7d:- 




to 


as • , 




to 


a6.5o; 




to 


a6. 50- 




to 


a6 




to 


ao. 75. 




to 


ar>' 




to 


aa 80 




to 


a8 .' 




to 


'i4 '• 




to 


23 




to 


aa 




to 


ai. 60' 

The 
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The proportionate numbers of Annual Deaths, to lOO Annnal Births ; at the followmf 
places, rcfpc^vcly ;— viz. 



Kamcs of the Placev. 


To 100 Births 


1. Salem, in Maflachufettt, for 1 782 and 1 783-^cludiDg the 




dill- bom in the number of deaths. 


To f 00 Births. 


a. Hingham, in Maflachufetts, for 54 years» 


do. 


3. Philadelphia — City and fuburbs, 


do. 


4. llie kingdom of Prullla, for 4 years, ending in 1 718, 


do. 


5. The Iflaiid of Madeira* 


do* 


6. All the king of Prnflia's dotr.inions in Germany, &c. dclu- 




fivcof Pruflia; 4, years, as above. 


do. 


7. The kingdom of Pruflia, in 1766, 

8. Sweden, for 1774, 1775. »77^ an<i »7.77f 


do. 


do. 


9. France, from 1 754 to 1 763, 


do. 


ZO. England, 


do. 


11. City of Brunfwick, in Germany— 1 764 and 1767, 


do. 


1%. Thclllandof Corfica, 


do. 


23. Manchcfter, in Great Britain— 1764, 1766, 1768, 1771, 




and 1777, 


do. 


14. Dantzic— X717, 1718, 1710 and 1711, 


do. 


Xj. Koninglbcrg — 1766, 1768, 


do; • 


x6. Duchies of Holftt in and Slcfwic — 1765, 1767, 


do. 


X7. \^1iitby, in Yorkfliira, Great Britain —17 67, 1768, S772 




and 1777, 


do. 


18. Norwich, Great Britain— 1 768, 1774 and 1777, 


do. 


19.. Denmark and Norway, in 1764 and 1765 ; and dow includ- 




ing the Daniih dominions in Germany, in 1 766, 
00. Paris— 14 years, viz. from 1 7 71 to 1784. — M. de la Place, 


do. 


do. 


^». Da.— a« years, viz. from 1 745 to 1 766. — M. dc Boffbn, 


do. 


21, City of York and fuburbs. Great Britain — 1768, 1770, 


do. 


03. Paris, 1781, and 1781, M. de la Place^ 


do. 


04. Do. according to M. de BufTon, 


do. 


aj. Do. according; to Dr. Price's itatement of the numbers 
of births and deaths, there, 




do. 


a6. Copenhagen — 1765, 1766, 1767, 1771, and 1772, 

%2- City of Freyberg, in Saxony — for a whole ccntuiy, ending 


do. 




ini7i7.» 


do. 


a8. Paris — from 1 764 to 1773, both inclufivc, and 1775, 1778, 




according to Mr. Andt^rfon, 


do. 


19. Cheiler, Great Britain — 4 years. 


do. 


30. Liverpool,, Great Britain— 5 years. 


do. 


31. Norwich, Great Britain — 30 years,. 


do. 


3a, Breflaw, ibSilcfia, 


do. 


33. Vienna, 


do. 


34. Copenhagen, 


do. 


2^, Northampton, Great Britain, 


do. 


36. London — 26 years —From the bills of births and deaths. 




during that term. 


do. 


37. Berlin — 5 years, ending in 175 9, 


do. 


38. Rome, 


do. 


39. Amfterdam, 


do. 


40. dp. from 1764 to z 768, both inchiSije, and 1 77 j , 1 771, 


do. 



N^. of Deaths 



49.0a 

49 SO 

50 00 
57.43 
5«- 75 

71. 00 
7a. ^o 
72.86 
76.94 
80.00 
80.97 
81.00 

8».57 
85. 77 . 

88. 2j^ 

88.45^ 

92. 96 

93. «-7 
97-65 

99-34 

100. 75 

101. 24 
X01.36 

loi. ST 
loi. 8x 

102. 9a 

103. 49 
*07. 42 

1 12. 70 
114.09 

M9- 50 

121. 43 

122. 22 
"3. 23 

X24. 92 
131-00 

. »38. 43 
169.56 



/ 



No. 



DURATION OP HUMAN LIFE. 6i 

(A) Out of 198 deaths, io the congrigations of Chiift-diurch and St. Peter's, from Chrifl- 
TfkM^ 1781 to Chriftmas 1782,-24 died of the fmall pox, 21 of purging and vomiting, and 27 
4»f fic8 audcunvulfions. The average number of deaths, in tke fame congregitions*— during 
the years X 788, 170^ and 179^— -is only 145; and not quite S45> 7-8, during the 22 years, 
frona which the table for Philadelphia N'^. i is formed—The deaths, therefore, in 1782, exceed- 
t'd the average number <'f thofc for the li years, in th': proportion of 136 to loo : and, con« 
fcquemly, the year 1782 was unufally fickly in Philadelphia, as well as at Salem in MaiTachu- 
fstu. In the year 17^^, akfo (viz. from Chridmas 178B to Chriflmus 1 780,) out of 164 pei^ 
£do9, who died in the congregation;) of Chrill-church and St. Peter*s, 2S died of the meafles. 
From thefe circumilances, it is reafunaLie to fuppofc— tliat even they^^o/iitablc fur Philadelphia 
gives the p.obabilities of life too low, for thi-i city ; becaufs, out of the faur years above nlcnci- 
on-fd, one was more fickly than common ; and, during another, near one eiehth of the deaths 

from which th.it table is formed, were occafioned by a diforder not aniHHUTy epidemic. la 

the year 1781, there died between the age of 80 and 90 ycarsr out of 198, — 3 perfons; in 1788, 
uatof 116,— l; int7S>, ouiof S64,- — 3 ;.and in 1 790, out of 145,-5; being, in the whole, 
12 out of 63 J : and this gives the pcuportion of 6 perfons, out of iooo> attaining to 90 years of 
»ge. 

( k ) The meafles having been very mortal at Salem, in 1 783,— that year has been omit- 
ted, hi calculatuig th^ proportion of deaths for the firil twenty yeursof the ages. 

( c ) The number of deaths at Salem, exclufive of the ftill-born, during the years 1782, 
1783, 1789— averaged 167^ per annunr; and this number of thole who died between 80 and 
90 vcars of age, during the fame term, averaged 4 j^er annum — This gives the proportion of 
thole dying, btftwcrn the 80th and 90th year of life, m that town, as 23.. 88 out %i iocx)death8. 
The bills for 1 782 and 1 783 do not notice any deaths, after 90 years ul age, and this Is alfo the 
cafe, with th« bill for 1789 : but, in thctwo former, the hfts of ages comprehend 36 deaths 
of *' a^ft'vnlknnoH*^ aud, in the year- 1790^ thne furvived 90 years of age. ■ Sec thctabk 
for Saicm, for the year 1790. 

{J) Chit of 191 deaths, fiwrn which;thi8 uble is fbuod, two were between the age of 90 
and ioo years, and i at 103 ye;<r8. 

f i ) According to M. Buffon, the proportion- of deaths, at Paris, in the twofirft years of 
Hfe, is 313, 21 out of iooo; aud^ at jL.ondo«, 334. 59, out of xooo. The number of deaths, he 
o'sfervis, is greater at Paris thun in London, from two years of age to five ; Icfs at Paris than 
mt London, between 5 and 50 yean ; ppctty nearly equal, in both cities, between 50 and 60; 
and much greater at Paris than at London, from the both year of age to tht end of life —This 
fRewu, conrintrcs M. BuffoD-, khato/r* a^e is, in^gcncral, much lelsin London than in Pari?: 
ior^ eat of icx)0 perfons, 2 12 died after cooipleating their 60th year, at Paris; whereas, only 
1 38, out of 1000, died after that a;;e, at Lota aon.—Thc continual fupply of people, mfjftly from 
aboot twenty ysars of iig^ and ^ HfMvairds, which |;reat cities draw'iromthe C9untry^ gives tlie 
prop -»rt ion of thofe who die a£ oUage, in fucli cities, much higher than the number of ihofe 
krn in them woold give. Hence the faVorahle ap^arance, with reiped to longevity, whioh 
many great cities exhibit, is extremely fallacious : and this obfervation is particularly applica- 
ble to London, where the continnUdlminutioR of the number of its Inhabitants, occafioned by 
the great ozce£i of deaths beyond the births, renders fuch fupplies nccelTary, to fupport its po- 
pulation. , . 

(/) The ftlU bom are ipcfufied, in tb? number of deatltf. • ^ 

fgj This town contains, according to M. de BufTon, 2337 inhabUants.' 

/I J Prom the ift of July, 1 790, to the xft of July, .i79X» the tiamber o£ deaths at Savaff- 
sai' was in the proportion of. ope out of every 31 7- 10 -of the total aumhcr of xuLite inhabitants 
(exclufive oT Mariners and Sojourners) in thntcityk It appeiuv by tke cenfoa, that, io JaniK 
ary .1791, Savanna contained 1714 white iDhabitants,— 

fij Berlin contains, according to Dr. Price, 134,000 inhabitanfs; 

fJJ Dr. Price fuppofesthe proportion of anmial deaths to the whole nvmber af the living in 
Edinburgh, to be nearly the lame as in London — I have therefore given the proportion of one 
fo twenty-fix, P;r both cities; aiidimy reasons for afluming ihh proportion— * which differs 
.confid^ably frcon thaC iUtedb)C Dr^ Price-<-will appear, in the courfc of the foregoing obfer- 
^a*ibnst— . j . . ^ 

(k) ^Bythe'Lopdoa Bill of- Mortality aiade u{>. from the- 1 6th of Dec. 1788, to the 15th 
Dec. 1780, it appears — thal^ fn the' 123 pariihes in London 'and Wcftminfter, and the 23 
.0«<^r{/(kf in Middler<Ptw48i(rr]r^ ^C>,749' perfuDswere buried within the year. Of this 
numoer, thofe who died after compleating theieveral periods of age, after memioncd, give 
|he following propoitiont, via^. 
' (ij This town coouined, io the /.ear z 7>o,— 16,380 inbabitanti, O&t- 
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Out of 1,000 deaths, there died— upwards of loo years of ag«. o. 4) 

Do. 00 3. 66 

Do. 80 23. 66 

Do. 70 76. 34 

Do. 60 X46. 46 

Do. 50 aa;. 7% 

Do. 40 3t?. 95 
Tliefc proportions correfpond fo nearly with thofe given by M. BuSbn, in his eftimate of 

the prohahilitiesof life, for London, as to induce a belief, that the calculation* of that cele- 
brated Philofopher may be depended upon, in this inftance. 



^I^ viiL . 

ExtraSl of a Letter from Andrew Ellicottr to David 
RiTTEN HOUSE, Efq. dated at Pittjburg^ l^ovember ^th 
1787, containing obfer^uations made at Lake-Erie. 

Read Nov. /"^ N the thirteenth of laft month, while we lay 
ai, 1788 \^ on the banks of Lake-Erie, we had an 
opportunity of viewing that fingular phenomenon, by Sea- 
men termed looming. It was preceded by a fine Auro- 
ra-borealis, on the evening of the 1 2th the 13th was 
cloudy; but without rain : about ten o*clock in the morn- 
ing, as I was walking on the beach, I difcovered fome- 
thing that had the appearance of land, in the direction of 
Prefquc-lfle ; about noon it became more confpicuous and; 
when vieweft by a good Achromatic-Telefcope, the branches 

of the trees could be plainly difcovered From 3 o*clock 

in the afternoon, till dark, the whole Peninfuk was. coti- 
fiderably elevated above the horizon, and viewed by^^ill 
our company with admir^tion,-r— Therje was ,a fitigular 
appearance attending this Phetlometion, which I do mk 
remember to have leen taken notice of by any writer- — 
The Peninfula was frequently feeh double, or rather two 
fimilar Peninfula's, one aboveHie dthdr, v^ith 'ift apjfear:* 
ance of water betweoa :^he few and coincidence 
was very frequent, and not unlike thatdwervied rri;fhi£ting 
.the index of an adjufted Godfre^^^s quadiaht.-^ A's'fingu- 
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|ar as this may appcarj^it is oot more fo than the double^ 
refradlion produced by the Ice-Land cryftal. — The next 
morning Prefque-Ifle was again ihvifible, and remained fo 
during our ftay at that pofition. Prefque-Ifle was' about 

twentyr-five miles 'diftant, its Situation vcVy low. v.^. 

The fame evening the wind began to blow briflsly from 
about two points weft of North, and continued to increafe 
till the evening of the :14th, when it was more violent than 
atiy thing of the kind I had ever been witnefs to before, 
and continued tUl the evening of the i6th without, the 
leaft intermifSon-^ — Our tents were all blown down, and 
we were under the neceflity of fortifying our camp, by 
driving ports near to each other, firmly into the ground on 
the windward fide, and filling up the vacuities with bufli- 
es in forcn.of ans hgdge.-^During the continuance of this 
wipd, Wi5 frequently obferved fmall black clouds hanging 
over the lake; — they had but little velocity, and were 
ft>aietimes exhaufted, and difappeared without reaching 
thj^fhor?.. 

.rjt'tom th? lalrge bodies of timber blown down about the 
lakes, it appears that hurricanes are pot uncommon;—:-— 
Coixe qbferyefl in his travel^ through Ruflia, that the lakes 
in that country are fubje^ to terrible ftorms. 
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An account of the Sugar Maple^tree of the United States^ and 
of the methods of obtaining Sugar from itj together ivith 
objervations upon the advantages both public and private 
of this Sugar. In a letter to Thomas jEFFERSONt^ 
Efq. Secretary of the United States^ and one of the Vice. 
Prefidents of the American Philq/bphical Society bjBES": 
jAMiN Rush, M. D. Profefforofthe Infitutes and of 
Clinical Medicine in the Univerftty of Pennfylvanicu 

DEAR SIR, 

Read Aug. T N obedience to your requeft, I have fet down 
»9.i79» Jl^ ^Q communicate to our Society through the me- 
dium ef a letter to you, a fhort account of the Sugar Ma^ 
ple-tree of the United States, together with fuch fads and 
remarks as I have been able to coUedt, upon the methods^ 
of obtaining Sugar from it, and upon the advantages both 
public and private, of this Sugar* 

The Acer Saeharinum of Linnaeus or the Sugar Maple- 
tree grows in great quantities in the weftern countries of 
4II the middle dates of the American Union. Thofe which 
grow in New-York, and Pennfylvania yield the Sugar in 
a greater quantity than thofe which grow on the waters 
of the Ohio.— Thefe trees are generally found mixed with 
the Beach, (a) Hemlock, (b) white and water afli, (c) the 
Cucumber tree, (d) Linden, (e) Afpen (f ) Butter nut, (g) 
and wild cherry trees, (h) They fometimes appear in 
groves covering five or fix acres in a body, but they arc 
more commonly interfperfed with fome or all of the foreft 
trees which have been mentioned. From 30 to ^o trees are 

generally 

(a> Fagut Ferruginet. (b) Pinus zhict: (c) Frazinus Americana, (d) Magnolia acu- 
minau. (e) Tilia AmericaDa. (f) Popalut tremula. (g) Juglans alba (pblonga.) (h) 
Pruflus Virginiana, of Limueut. 
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fjenerally found Upon an acr^ of ground* Thcj grow cWefly 
in the richeft foils, and frequently in ftony ground. Springy 
of the pureft water abound in their neighbourhood. They 
lire whenfuUy grown as tall as the white and blaickoak^t ini 
from two to three feet in diameter, * Thtiy put fofth 9, 
beautiful white bloflbm in thefpring before they fhow afm-^ 
gle leaf. The colour of the bloflbm diftinguifhes them firongi 
the acer rubrum, or the common maple which affords a 
bloflbm of a red colour. The wood of the Sugar Mapler 
tree is of an inflammable nature, and is preferr^ upon 
that account by hunters and. furVeyors for firewood. Ilis 
fmall branches are fo much impregnated with fugar as. to 
afford fupport to the cattle— horfes, and fheep of the firft 
fettlers during the winter, before they are able to culti^ 
vatfe forage for that purpofe. Its afhes afford a great 
quantity of pot afli exceeded by few or perhaps by none 
of the trees that grow in the woods of the .United States. 

The tree is fuppofed to arrive at its full growth in the 
woods in twenty years. 

It is not injured by tapping; oii tlie contrary > the often-^ 
cr it is tapped, the more fyrup is obtained from it. In this 
refpcdt it follows the law of animal fecretion. A i fiogl^ 
tree has not only furvived, but flourilhed after forty^tiJpf 
tappings in the fame number of years. Th^ effe(38 of 9 
yearly difcharge of fap from the tree in improving and ii>- 
creafing the fap is demonftrated frohi the fuperior excel- 
lence dfthofe trees which have been perforated in an hun- 
dred. places, by a fmall wood-pecker which feeds upon th? 
fap. The trees after having been wounded. in this way 
diftil the remains of their juice on the ground, arid After- 
ward acquire a black colour. The fap of thefe trees islmuch 
fweeter to the tafte than that which is obtained from treqs 
VOL. III. . : I which 

• Baron LaHontan, tn his voyage to Nortli America grvcs the following account of tht Ma* 
pic tree in Canatla. After defcribing the black Cherry tree feme of which he fays are as tall 
as the loftieil oAt and as big as a hogfhead, he adds ** The Maple tree is much of the iaaie 
HfS^ aod bulk. It bean no rc fcmfl a n cc to that fort we have in Europe." 
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yrhiQh have not been previoufly wounded, and It aflfoi'di 
more fugar. 

From twenty three gallons and one quart of fap procu- 
red in twenty hours from only two of thefe dark coloured 
trees, Arthur Noble, Efq. ofthe (late of New- York obtain- 
ed four pounds and thirteen ounces of good grained fu- 
gar. ^ 

A tree of an ordinary (ize yields in a good feafon from 
twenty to thirty gallons of fap, from which are made 
from five to fix pounds of fugar. To this, there are fome- 
times remarkable exceptions. Samuel Low, Efq, a Juf- 
tice ojf Peace in Montgomery County, in the ftateof New- 
Yptlc informed Arthur Noble, Efq. that he had made twen- 
ty pounds, and one ounce of fugar between the 14th ani 
a^d of April in the year 1789. from a fingte tree that had 
been tapped for feveral fucceffive years before. 

From the influence which culture has upon foreft an4 
other trees, it has been fuppofed, that by tranfplanting 
the Sugar Maple tree into a garden, or by deftroying fuch 
other trees as fliehcr it from the rays of the fun, the 
quantity of the fap might be increafed and its quality 
much improved. I have heard of one fadl which favours 
this opinion. A farmer in Northampton County in 
the ftate of Pcnnfylvania, planted a number of thefe trees 
above twenty years ago in his meadow, from thre^ gal- 
lons of the fap of which he obtains every year a pound of 
fugar. It was obferved formerly that it required five or 
fix gallons of the fap of the trees which grow in the 
woods to produce the fame quantity of fugar. 

The fapdiftils from the xvoo^t of the tree. Trees which 
have been cut down in the winter for the fu{^ort of the 
dotneftic animaU of the new fetllers, yield a confiderable 
quantity of fap as foon as their trunks and limbs feel the 
rays of the fua in the fpring of the year. 
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It 18 in confequence of the fap of thefe trees being equal- 
ly diffufed through every part of them, that they live 
three ycara after they are ^zW/^^» that is, after a circular 
incifion is made through the bark into the fubftanceof the 
tree for the purpofe of deftroying it. 

It is remarkable that grafs thrives better under this tree 
in a meadow, than in fuuations expofed to the conftant 
^dion of the fun. 

The feafon for tapping the trees is in February, March 
and April according to the weather which occurs in thefe 
months. 

Warm days andfrojly nights are mod favorable to a 
plentiful difcharge of fap. *The quantity obtained in aday 
from a tree, is from five gallons to a pint, according to 
the greater or lefs heat of the air. Mr. Low, informed 
Arthur Noble, Efq. that he obtained near three and twen- 
ty gallons of fap in one day (April 14,1789,) from the 
fmgle tree which was before mentioned. Such inftances 
of a profufioa of fap in fingle trees are however not very 
common. . 

There is always a fufpenfion of the difcharge of fap in 
the night if a froft fucceed a warm day. The perforation 
in the tree is made with an ax or an auger. The latter is 
preferred from experience of its advantages. The auger 
is introduced about 4. of an inch, and in an afcending 
direction (that the fap may not be frozen in a flow current 
in the mornings or evenings) and is afterwards deepened 
gradually to the extent of two inches. A fpout is intro- 
duced about half an inch into the hole, made by this aug- 
er and projects from three to twelve inches from the tree. 

I 2 The 

• The infln«f)ce of the weaker in in'crealing andleflening the difcharge of the iap from 
trees ift very remairlMbl^. ' 

Dr. Tonge fuppofed long ago (Phllo(ophical Tnuffadiofit ^o. 68) that chaoget ia 
^V weather of ro*ry Hmd might Be better ^icertained hy the difcharge lof fap from trees than 
hy weather glalTes. I have feen a journal of the effcds of heat, cold, moifture, . drou^l Mid 
thunder upon the difchsugcf irom the fugar trees, which dilpolef mc to admit Dr. Toqge*f opi- 
pio^. 
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The fpout is generally made of the *Shumach or f Elder, 
which generally grow in the neighbourhood of the fug^r 
trcfes. The tree is firft tapped on the South iide; when the 
difcharge of its fap begins to leflen, an opening is mads 
on its North fide, from which an increafed difchargc takes 
place. The fap flows from four to fix weeks, according 
to the temperature of the weather. Troughs large enough 
to contain three or four gallons made of white pine, or 
white aOi, or of dryed water a(h, afpen, linden, J pop- 
lar Or common maple, are placed under the fpout, to're-n 
ceive the fap, which is carried every day to a large rcceiv-! 
er, made of either of the trees before mentioned. From 
this receiver it is conveyed, after being (trained, to the boilen 

To prefcrve the fap from rain and impurities of alt 
kiiids, it is a good, practice to cover the troughs with a 
concave board, with a'hole in the middle of if. 

It remains yet to be determined whether fome artificial 
heat may not be applied fo as to increafe the quantity and 
improve the quality of the fap. Mr. Noble informed me, 
that he faw a tree, under which a farmer had acddentally 
burnt fome brufli,; which. dropped i. diick heavy fyrup re- 
fenibHrig Melaflfes. . This faft may probably lead to fome- 
thing ufeful hereafter. 

During: the remaining part of the fpripg months, as alfq 
in the fummer> and in .the beginning of autiimn, thema^ 
pie tree yields a! thin lap, but not fit for the m^inufaiflory 
df fugan . It affords a pleafant drink in barveft, and has 
been ufdl inftelad of jrum, in fbmeirtftancesby^thofe farm- 
ers in COnnedicuti whofe anceftors have left to them here^ 
andtheie, a fu;gar maple tree, (probably to fhade their cat-* 
tle>)1n all their fields. Mn Bruce defcribes a drink of the 
fame kind, prepared by the inhabitants of Egypt, by in- 
fufing the fugar cahe in water, which he declares to be 
*« the tnoft rcf refhifljg; dfiiik In the world." * There 

* Rfatit. f SambiicastranadenCs. \ Liriodendrum THlipifenu 

f Bmcqb La HontaOy gi^A the foUowiiig sccoum of the fap of Hxt fugar m^le Ot€» whts 
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There arc three methods of reducing the lap to fugar. 
I, ^y frtezing it. This method has been tried for many 
years, by Mr. Obediah Scott# a farmer in Luzerne county, 
in thi« ftate, with great fuccefs. He fays that one half of 
a jgiven.quantity of fap reduced in this way, is better than 
one third of the fame quantity, reduced by boiling. If 
the frpft (hould not be intenfe enough, to reduce the fap to 
the graining point, it may afterwards be expofed to the 
aftion of the fire for that purpofe. 

2. By fpontaneous. t^aporation. The hollow flirmp of 
9, maplerfugar tree# which had been cut down in the fpring,. 
and which was found fometime afterwards filled with fu-^ 
gar, firft fuggefted this method of obtaining fugar to our 
farmers. So many circumftances of cold and dry weather, 
large! and flatveflels, and above all fo niuch time are necef-^ 
fary to obtain fugar, by either of tlie above methods, that 
the mod general method anwng our farmers is to obtain 
it. 3. by boiling. For this purpofe the following fadks- 
which have beepi afcertained by many experiments, deferve 
attention. 

. I. The.foooerthe.fap is boilai, after it is coUcdled' 
from;, the tree* the .better^... It fboiild never be kept longer 
than twenty-four hours before it is put over the fire. 

2. The larger the veflfel in which the fap is boiled, the 
more fugar is (Obtained from it^ 

3« A cx>pper ve{G^ aifocdsa fugar of a fairer colour than aa» 

ipoayeflielr. . ? 

: '.'.':. ^ .The 

nfcd a« A drink, antf of tKe tnanfier df obtaining it. ^ " The xttt ykldf a fap which ha* t mtitlr 
pkafeotertafte than ibelxftlcaibnade or cherry water, and maker the wholefomeil di:ink in.- 
the worM. This liqqor it drawn by cutting Uie tree two inches deep in the wood, the cnt' 
being ;Oiade AppiDg td the length d ten' or iwielvc izKhts, at the lower end of this gaih & knUer 
is thni^ into the tr«e flooindy, fo that the water rons along the cut orgaih, as through Ze 
glitter 'and lalU upon tne loiiftf, whieh ha» Tome veffels plaeed nndementh' to receiTe it.- 
SoQietree* wU^yield five or fix bottles of tki& water in a-dav, and ibme iohal;fkanta of Canada^ 
might dnTw twenty: hogfheads' of it lii'one day, if ^ey waind thtis'cut and notch all the hiaple 
trees-of theurref^dlTf {[latficAtiohflL lliegm does ncr^#nii /• tbJtrer, Of fhia hpthty^mzkc 
^gar and iyoip, whiphls fq valuai>Ie that, there can b^ na b^ter remedy for fortifying the 
fttimachi 'tis but few of. the ,inhabicaat8.that have the patience to na&ke dicoi, for as commdh< 
thingtare ffighted, fo there are fdUrce any body but c&ildrca that giTC tbeoifeWcf the tronbk^ 
•t gafiii^g^iefe tseea."; 
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The fap flows into wooden troughs from wliich it 
is carried and poured into ftore troughs or large citterns 
in the Ihape of a canoe or large manger made of white afli,' 
linden, bafs wood, or white pine, from which it is conveyed to 
the kettle in which it is to be boiled. Thefe cifterns as well 
as the kettle are generally covered by a fhed to defend the 
fap from the rain. The fugar is improved by ftraining the 
fap through a blanket, or cloth, either before or after it is 
half boiled. Butter, hogs lard or tallow are added to the 
fap in the kett e to prevent its boiling over, and lime, eggs 
or new-milk are mixed with it in order to clarify it. I have, 
feen clear fugar made without the addition of either of them* 
A fpoonfull of flacked lime, the white of one egg and a 
pint of new-milk are the ufual proportionsof thefe articles 
which are mixed with fifteen gallons of fap. In fome 
famples which I have lately feen of maple-fugar clarified 
^3vith each of the above articles, that in which milk alone 
was ufed, had an evident fuperiority in point of colour. 

The fugar after being fufficienlly boiled, is grained zn^ 
clayed^nA afterwards refined^ or converted into loaf fugar. ; 
Themethodsof conducing each of thefe proccfles is fo 
nearly the fame with thofe which are ufed in the mami- 
faftory of Weft-India fugar, and are fo generally known^ 
that I need not fpend any time in defcribing them. 

It has been a fubjedl of inquiry whither the maple fugar 
might not be improved in its quality and encreafed in its 
quantity by the eftablifhment of boiling houfes in the fu- 
gar -maple country to be conduced by aflbciatcd labor. 
From the fcattered fituation of the trees, the difficulty of. 
carrying the fap to a great diftance, and from the many ex- 
penses which muft accrue from fupporting labourers and 
horfes in the woods in a feafon of the year in which nature 
affords no fuftenance to man or beaft, I am difpofed to be-, 
lieve that the moft productive method both in quantity and 
profit of obtaining this fugar will be by the labor of private 

families! 
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-families. ' For a great number of years many hundred pri- 
vate families in Nevr-York and Pennfylvania have fuppli- 
^d themfelves- plentifully with this fugar during the whole 
year. I have heard of many families who have made from 
:twd to four hundred pounds in a year ; and of one man 
who fold fix hundred pounds all made by his own hands 
in one feafon.* 

Not more knowledge is neceffary for making this fugar 
•than foap, cyder, beer, four trout, &cc. and yet one or all 
of thefe are made in moft of the farm houfes of the Unit- 
ed States. The kettles and other utenfils of a farmer's 
kitchen, will ferve moft of the purpofes of making fugar, 
and the time required for the labor, (if it deferves that 
name) is at a feafon when it is impoffible for the farmet 
to employ himfelf in any fpecies of agriculture. His wife 
-and all his children above ten years of age, moreover may 
aflift him in this bufmefs^ for the profit of the weakeft of 
•them is nearly equal to that of a man when hired for that 
•purpofe. 

c A comparative view of this fugar has been frequently 
made with the fugar which is obtained from the Wcft-In- 
<lia fugar cane, with refpeft to its quality pricey and the 
poflible or probable quantity that can be made of it in the 
United States, each of which 1 ihall confider in order. 

I. The quality of this fugar is neceffarily belter than 
that which is made in the Weft-Indies.^ It is prepared ia 
a feafon when hot a fingle infeft exifts to feed upon it,, or 
^o mix its excrements with it, and before a particle of duft 
or of the pollen of plants can float i4i the air. The fameob- 
fervation cannot be applied to the Weft-India fugar. The 
f iafeds 

• ThefilUwMg reeei^ fuSltJbtd hy WiJUam Cooper, Sfq, tn tit AUtany Cmzeite fully efahlijhes iltr 

\ faa, ' •. 

** Received Cooper's Town April ;?oth 17QO, of William Cooper, fixtcen pounds, for fix 
Vundie^t ^D^ forty pounds of fogar made with my inui^ bands ^ withou^any alfilbnce in tefs than 
fourweeks befides acteodlne to *he other bulinels of my firm, as providing Ere wood, taking 
care of xhe catrlcy &c. John NichoDs. witnef* R. Smith. 

A fingk ^mily confining of a man and his two fons on the maple fugar lands between the 
tkUwardandSuiiiuehaxiaah made s8qc>H) of maple fugar ia one leafoxu 
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iofeds and worms which prey upon it, and of courfe mijt 
with it, compofea page in a nomenclature of natural his- 
tory. I (liall fay nothing of the hands which are employ^ 
cd in making fugar in the Weft-Indies but, that men who 
work for the exclufive benefit of others, are not under the 
fame obligations to keep their pcrfons clean while they are 
employed in this work, that men women and children 
are, who work exclufively for the benefit of them/elves^ 
and who have been educated in the habits of cleanlinefa. 
The fuperior purity of the maple fugar is farther proved 
by its leaving a lefs fediment when diffolved in water than 
the Weft-India fugar. 

It has been fuppofed that the maple fugar is inferior to 
the Weft-India fugar xnjlrength. The experiments which 
led to this opinion, I fufpedi have been inaccurate, or have 
been made with maple fugar, prepared in a Uovenly man- 
ner. I have examined equal quantities by weight of both 
the grained and the loaf fugar, in hyfon tea, and in cof- 
fee, made in every refpedl equal by the minuteft circum- 
ilances that-could afFecS: the quality or tafte of each of them, 
and could perceive no inferiority in the ftrength of the 
maple fugar. The liquors which decided this queftion 
were examined at the fame time, by Alexander Hamilton, 
Efq. Secretary of the treafury of the United States, Mr. 
Henry Drinker, and feveral Ladies, who all concurred in 
ihe above opinion. 

• 2. Whoever confiders that the gift of the fugar maple 
trees is from a benevolent Providence, that we have many 
millions of acres in our country covered with them, that 
the tree is improved by repeated tappings, and that the 
fugar is obtained by the frugal labor of a farmer's family, 
and at the fame time confiders the labor of cultivating the 
fugar cane, the capitals funk in fugar works, the firft 
coft of (laves and cattle, the expenfes of provifions for 
both of them, and in fome inftances the additional expenfe 

of 
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of conveying the fugar to a mrarket, in all the Weft^India 
Iflantls, will not hefitate in believing that the maple fugar 
may be manufadured much cheaper, and fold at a Ufs price 
than that which is made in the Weft-Indies, 

3. The refources for making a fufficient quantity of 
this fugar not only for the confumption of the United 
States, but for exportation, will appear from the follow- 
ing facts. There are in the ftates of New- York, and 
Pennfylvania alone at leaft ten millions of acres of land 
which produce the fugar maple-tree, in the proportion of 
thirty trees to one acre. Now fuppofing all the perfons 
capable of labor in a family to coniift of three, and 
cachperfonto attend 150 trees and each tree to yield jlb of 
fugar in a feafon, the produdk of the labor of 60,000 fami-^ 
lies would be 135,000,000 pounds of fugar, and allow^-^ 
ing the inhabitants ofthe United States to compofe 600,000^ 
families each of which confumed 200 pounds of fugar ia^ 
a year, the whole confumption would be i20,ooo,ooa 
pounds in a year, which would leave a balance of i ^9000,000 
pounds for exportation. Valuing the fugar at ^%. of 
a dollar per pound thefum faved to theUnited States would 
be 8,000,000 dollars by home confumption and the fum 
gained by exportation would be 1,000,000 dollars. The 
only part of this calculation that will appear improbable 
is, the number of families fuppofed to be employed in the 
manufadlory of the fugar, but the difficulty of admitting 
this fuppofition will vaniftv whenwe confider, that double 
that number of families are employed every year in mak- 
ing cyder, the trouble, riiks and expencesof which are all 
much greater thart thofe of making maple fug^^r. 

But the profit of the Maple tree is not confined to its- 
fugar. It affords an agreeable Moktffes, and an excellent 
Vinegar. The fap which is fuitable for thefe purpofes is- 
obtained after the fap which affords the fugar has ceafed ley 
flow, fo that the manufadories of thefe different produifts^ 
of the maple tree, hyfucceeding^ do not interfere with eacb 
VOL- IIL K otbes. 
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other. The Molafles may be made to compofe the bafis 
ofa pleafaatfumracrbeer. The iap of the Maple is moreover 
capable of affording a fpirit, but we hope this precious 
juice will never be proftituted by our citizens to this igno- 
ble purpofe. Should theufe of fugar in diet become more 
general in our country, it may tend to leflen the inclinati- 
on or fuppofed neceffity for fpirits, for I have obferved a 
relifh for fugar in diet to be feldom accompanied by a love 
for ftrong drink. It is the fugar which is mixed with tea 
which makes it fo generally diflagreeable to drunkards. 
But a diet confiding ofa plentiful mixture of fugar has 
other advantages to recommend it which 1 Ihall briefly enu- 
merate. 

I. Sugar affords the greateft quantity of nourifliment 
in a given quantity of matter of any fubftance in nature; 
of courfe it may be preferved in lefs room in our houfes, 
and may be confumed in Icfs time, than more bulky and 
lefs nourifhing aliment. It has this peculiar advantage 
over mod kinds of aliment, that it is not liable to have 
Its nutritious qualities affedted by time or the weather, 
hence it is preferred by the Indians in their excurfions from 
home. They mix a certain quantity of maple fugar, with 
an equal quantity of Indian corn, dried and powdered, la 
its milky ftate. This mixture is packed in litile bafkets, 
which are frequently wetted in travelling, w ithout injuring 
the fugar. A few fpoonfulls of it mixed with halt a pint 
of fpring water, afford them a pleafant and flrcngtl>ening 
meal. From the degrees of ftrcngth and nourifhmentt 
which are conveyed into animal bodies by a fmall bulk 
of fugar, I conceive it might be given to horfts with great 
advantage, when they are ufed in places or under circum- 
fiances which make it difficult or expenfive to fuppoit 
them, with more bulky or weighty aliment. A pound of 
fugar with grafs or hay, I bave been told, has fupported the 
flrength and fpirits of an horfe, during a whole day's la^ 

bof 
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bor in one of the Weft-India Iflands, A larger quantity 
given alone, has fattened horfes and cattle, during the war 
before laft in Hifpaniola, for a period of feveral months, 
in which the exportation of fugar, and the importation of 
grain, were prevented by the want of fhip&* 

2. The plentiful ufe of fu^ar in diet, is one of the bed 
preventatives that has ever been difcovered of the difeafeS' 
which are produced by worms. Nature feems to have im- 
planted a love for this aliment in all children, as if 14: were 
on purpofe to defend them from thofe difeales. I know 
a gentleman in Philadelphia, who early adopted this opi- 
nion, and who by indulging a large family of childreni- 

^ m the ufe of fugar, has preferved theiii all from the di* 
feafcs ufually occalioned by worms^ 

3. Sir John Pringle, has remarked that the plague fias^ 
never been known- in any country where fu;t;ar compoief 
a material part of the diet of the inhabitants. I think it 
probable that the frequency of malignant fevers of all 
kinds has been leffened by this diet, and that its more general 
ufe would defend that clafs of people, who are moft fubjedfc 
to malignant fevers from being fo often affedled by theror 

4. In the numerous and frequent difofders of the br^aft« 
which occur vn all countries, where the body is expofed to 
a variable temperature of weather, lupfar affords thebafia 
of many agreeable remedies. It is ufeful in weakneflfes^ 
and acrid defluxions^ upon other parts of the body. Many* 
fadls might be adduced in favor of this aflertion. I (hall 
mention only one, which from the v6tieFabl^ ncmM of the 
perfon, whole cafe furi>iftii»d it, cannot fail of command-- 
ing attention and credit. ITpon my inquiring of Di?*^ 
Franklin, at the requeft of a-friend^ about a year before 
he died, whether he had found any relief from the pain of 
the ftone,.from the Rlackbercy Jam^ of. which be took large 
quantities, he told me that he bad, bill thai bebelicveA 
the medicinal part of the jam, refided wholly ia tbe fu^^-' 
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gar, and as a reafon for thinking fo, he added, that he oft^a 
found the fame relief, by taking? about half a pint of a fy- 
rup, prepared by bfoiling a little brovvn fugar in water, 
juft before he went to bed, that he did from a dole of opi- 
um. It has been fuppofed by fomc of the early phyficiang 
of tut country, that the fugar obtained from the maple 
tree, is more medicinal, than that obtained from the Weft- 
Indi^ fugar cane, but this opinion I believe is without foun- 
dation. It is preferable in its qualities to the Weft-India^ 
fugar otily from its fuperior cleanlinefs. 
-; Cafes may occur in which fugar may be required in me- 
dicine, or in diet, by perfons who refufe to be benefited, 
even indirci^ly by the labor of flaves. In fuch cafes, the 
innocent maple fugar will always be preferred.* 

It has been faid, that fugar injures the teeth, but this o- 
pinion now has fo few advocates^ that it doe^ not deferve 
a ferious refutation. 

To tranfmit to future generations, all the advantages 
which have been enumerated from the maple tree, it will 
be neceflary to prote<5l it by law, or by a bounty upon the 
mapk fugar, from being deftroyed by the fettlers in the ma- 
ple country, or to tranfplant it from the woods, and cul- 
tivate it in the old dnd improved parts of the United States* 
An orchard confifting of aoo trees, planted upon a com- 
mon farni, wOuld yield more, than the fame number o£ 
apple trep3> at adiftance from a market town. A full 
g^rowii tree it) tl>e. wp^c^s yields five pounds of fugar a year. 
If a greater es^pofure of a tree to the adion of the fun,r 
has the lame efFeds upon the maple, that it has upon other 
trees, a larger quantity of fugar might reafonably be ex- 
pected from ench tree planted in an orchard* Allowing it 
• :! ■ • : i .., to 

• Dr. Knowlet. a phjticiaii of wqfdiy c1itni6!«V in London, h^d«tcalIon to reccmmoj^ 
a Art to ^ pitienil f / whicl fugar cdinvctfed a ftiffteHa] ;part. Hh jpatient refiiiiBd to (bbmic 
to hU prefcriptioD, and, gave as a reajbn for it, that he had witnefled in much of the opprefColl 
ml oruelty whicb WeibticrQifed upon the flaTct, who made the fugar, that ht hail made 4 
#0 i9 o^Ter to ufte the prodad of tAcir miferjr la long as he Irred. 
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to be only fcvea pounds, then 200 trees will yield 1400 
poundsoffagar,anddcdudingaoofrom the quantity for the 
confuQiptionof the family, there will remain for fale 1200 
pounds, which at -5.^ of a del. per pound will yield an annual 
profit to the farmer of 80 dollars. But if it fhould be found 
that the (hade of the maple does not check the growth of 
grain any more than it does of grafs, double or treble that 
number of maple trees may be planted on every farmland 
a profit proportioned to the above calculation be derived 
from them. Should this mode of tranfplanting the means 
of obtaining fugar be fuccefsful, it will not be a new one. 
The fugar cane of the Weft-Indies, was brought originally 
from the Eaft-Indies, by the Portuguefe, and cultivated at 
Madeira, from whence it was tranfplanted diredlly or in-- 
diredly, to all the fugar iflands of the Weft-Indies. 

It were to be wiftied, that the fettlers upon the fugar 
maple lands, would fpare the fugar tree in clearing their 
lands« On a farm of 200 acres of land, according to our 
former calculation, there are ufually 6,000 maple trees. 
If only 2,000 of thofe original and ancient inhabitants of 
the woods were fuflFered to remain, and each tree were to 
afford only five pounds of fugar, the annual profit of fuch 
a farm in fugar alone, at the price formerly mentioned, 
would amount to 666 dollars, 150 dollars of which would 
probably more than defray all the expences of making it| 
and allow a plentiful deduction for family ufe. 

According to the ufual^ annual profit of a fugar maple 
tree, each tree is worth to a farmer, two dollars and ^ of 
a dollar, exclufive therefore of the value of his farm, the 
2000 fugar maple trees alone confer a value upon it of 
S333 dollars and 44 of a dollar. 

It is faid that the fugar trees when deprived of' tbe flielr 
ter and fupport they derive from other foreft trees are lia- 
ble to be blown down, occafioned by their growing in 'ti 
rkh, and of courfe a loofe foil. To obviate thisi it will 

only 
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only be ncceflary to cut oflFfomc of their branches fo as to 
alter its center of gravity, and to allow the high winds to 
have an eafy paflage through them. Orchards of fugar ma* 
pletrees, which grow with an original expofureof all their 
parts to the aftion of the fun will not be liable to this in* 
convenience. 

In contemplating the prefent opening profpeds in hu- 
man affairs, I am led to expert that a material part of 
the general happinefs which Heaven feems to have pre- 
pared for mankind will be derived from the manufadory 
and general ufe of maple fugar, for the benefits which I 
flatter myfelf are to refult from it will not be confined to 
our own country. They will I hope extend themfelves ta 
the interefts of humanity in the Weft-Indies. With this 
view of the fubjedt of this letter, I cannot help contenrplat- 
ing a fugar maple tree with a fpecies of afledlion and 
even veneration, for I have perfuaded myfelf to behold 
in it the happy means of rendering the commerce and 
flavery of our African brethren in the fugar Iflands as un- 
neflary, as it has always been inhuman and unjuft.* 

I (hall conclude this letter by wifhing that the patronar]je 
which you have affbrded to the maple fugar as well as the 
maple tree, by your example f inay produce an influence 
in our country as extenfive as your reputation for ufeful 
fcicDce and genuine patriotifm.. 

From Dear Sir your 

Sincere Friend and Obedient Servant^ 

BENJAMIN RUSH. 

* Tbk letter wu written before the account of the war which* has hitelf taken place ia 
flifpaniola, between the white people and their flavcs, had reached the cit7 of Philadelphb. 

f Mr. JcfferfoD ufet no othec liigar in his family than that which it obtained from the jnnr 
AiapU tnc* He hai lately pUntcd ao orchard of maple treci oo hit farm in Vk^inla. 

P. s: 
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P* S. Since writing the above letter, I have procured 
tlirough the friendfhip of M. Henry Drinker a copy of 
Mr..Botham's account of the method of manufa(^uring 
fugar in the Eaft-Indies. It is extradied from the report 
of the committe of the Britifh privy Council for trade on 
the fubjed of the Slave trade. I fhall infert in this poft- 
cript only fuch parts of it as will throw light upon the me- 
thod of manufacturing the maple fugar which has been 
mentioned and to (how how much it is to be preferred in 
point of oeconomy to that which is ufed in the Weft-la- 
dies. 

HxtraSi from the report of the Committee of Privy Courts 
cilfor trade on the fubjeSi of the African Slave trade^ 
f^x. To the King J Part 3. No. 3. Mr. Botham on the 
mode of cultivating a fugar plantation in the Eqft'-Indi^ 
es^ &.C. 

<* T TAVING l^een for two years in the Englifh and 
J[ JL French Well-Indian Iflands, and fince conduded 
fugar eftates in the Eaft-lndics ; before the abolition of the 
Have trade was agitated in parliament, it may be defirable 
to know that fugar of a liiperior quality and inferior price, 
:to that in our Iflands^ is produced in the Eaft-Indies; 
that the culture of the cane, the manufadure of the fugar 
and arrack, is with thefe material advantages, carried on 
by free people. China, Bengal, the coaft of Malabar, all 
produce quantities of fugar and fpirits ; but as the moft 
confiderable growth of the cane is carried on near Batavia, 
I (hall explain the improved manner in which fugar eftates 
are there conduced. The proprietor of the eftate is gen- 
erally a wealthy Dutchman, who has erefted on it fub- 
ftantial mills, bailing and curing houfes. He rents this 
-eftate to a Chinefe, who refides on it as a fuperintendant ; 
and this renter (fuppofing the eftate to confift of joo or 

more 
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more acres) re-lets it to freemen in parcels of 50 or 60 on 
thefe conditions. 

That they (hall plant it in canes, and receive fo much 
per pecul of 1 33 i lbs. for every pecul of fugar that the 
canes fhall produce. 

When crop time comes on, the fuperindant collei^s a 
fufficient number of perfons from the adjacent towns or 
villages, and takes off his crop as follows. 

To any fet of tradefmen who bring their carts and buf- 
faloes he agrees to give fuch a price per pecul to cut all 
his crop of canes, carry them to the mill and grind them. 

A fecond to boil them per pecul. 

A third to clay them and bafket them for market per 
pecul. 

So that by this method of conducing a fugar eftatc the 
renter knows to a certainty what the produce of it will coft 
him per pecul. He has not any permanent or unnecefla- 
ry expence ; for when the crop is taken off, the tafkmen 
return to their feveral purfuits in the towns and villages 
they came from; and there only remains the cane planters 
who are preparing the next year*s crop. This like all o- 
ther complex arts by being divided into feveral branches, 
renders the labour cheaper and the work more perfedty 
done. Only clayed fugars are made at Batavia : thefe are in 
quality equal to the beft fort from the Weft-Indies, and are 
fold fo low from the fugar eftates as eighteen (hillings fterling 
per pecul of 1 3 3-i.lbs. This is not the felling price to the trader 
at Batavia, as the government there is arbitrary, and 
fugar fubjedl to duties impofed at will. The Shabander 
cxads a dollar per pecul on all fugar exported- The price 
of common labor is from Qd to 10 pence per day. By 
the method of carrying on the fugar eftates, the tafkmen 
gain confiderably more than this not only from working 
extraordinary hours, but from being confidcred artifts in 
their feveral branches. They do ncrt make fpirits on the 

fugar 
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fugar cftates* The Melafles is fent for fale to Batavia 
where one diftiUcry may purchafe the produce of an hun- 
dred eftates. Here is a vaft faving and redudion of the 
price of fpirits; not as in the Weft-Indies, a diftillery, for 
each eftate; many center in one; and arrack is fold at Ba- 
tavia from 21 to 25 Rix dollars per Leaguer of 160 gal- 
ions ; fay 8d per gallon. 

The improvement in making the cane into fugar at 
Batavia keeps pace with that in its culture. Evaporation 
being in proportion to the furface, their boilers are fet 
with as much of it as poffible; the cane juice with temper 
fufficient to throw up its impurities is boiled down to the 
confiftenceof a fyrup; it is then throvm up into vats cal- 
culated to hold one boiling, then fprinkled with two buck- 
ets of water to fubfide its foul parts ; after (landing fix 
hours, it is let oflF by three pegs of different heights into 
a fmgle copper with one fire. It is there tempered again 
boiled up and reduced to fugar, by a gentle fire. It gra- 
nulates, and the fugar boiler dipping a wand into the 
copper flrikes it on the fide, then drops the fugar remain^ 
ing on it into a cup of water, fcrapes it up with his thumb 
nail, and is by this means able to judge to the utmoft ne- 
ceflity of the fugar having its proper degree of boiling 1 
the vats or receivers I mentioned are placed at the left hand 
of a fet of coppers ; after running off for boiling all that 
is clear, the remainder is pafled through a drainer, on the 
outfide of the boiling houfe ; what is fine is put into the 
copper for fugar ; the lees are referved for diftilling/' 
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Memoir o/'Jonathan Williams, on the ufe of the 
Thermometer in di/covering Banksj Soundings^ ^c. 

Read Nov. T HAVE hitherto delayed making a public com- 
i9» >79o- Jl^ munication of my fea journals, from an appre- 
henfton of being thought too forward in calling the attenti- 
on of thePhilofophical Society to the fubjedtof them; but 
being imprefled with a belief> that by noticing the changes 
in the heat of the fea water, a navigator might always know 
when he is in foundings, and thereby be able to efcape the 
dangers arifing from unexpefted currents, and erroneous- 
reckoning, I cannot think myfelf juftifiable in longer he- 
(itating to fubmit my remarks to their learned and judici- 
ous examination. 

This fenfe of duty is ftrengthenedby the recolledion of 
many melancholy inftanccs where mariners, in full confi- 
dence of being at a diftailce from land, have, with 
crouded fails, ruftied on to deftrudtion; and I was once 
within half an hour's timeof being (hipwrecked on the 
rocks of Scilly, when the return of day prefented to oup 
view the dreadful fate we had fo narrowly efcaped. 

If it fliould be found that the ufe of the thermometer would 
be an improvement in the art of navigation, I fhall be abun- 
dantly rewarded by the refledion of having contributed to 
the fervice of humanity, which is the common caufe of all 
men. If it (hould, on the contrary, appear that I am mif- 
taken, either in the fads or the conclufions deduced, I 
truft that the defire of doing good, the only motive that 
aduates me, will meet with indulgence from every can- 
did mind. 

In the months of Auguft and September, 1785. I was 
a fellow paffenger with the late Doctor Franklin from Eu- 
rope to America, and made, under his direction, the ex- 

perimenta 
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periments mentioned in his defcription of the courfe of 
the gulph ftrcam, an account of which was annexedto his 
maritime obfervations, and pubHfhed in the Philofophi- 
cal Tranfadions Vol. IL page 328, 1 then determined to 
repeat thelc experiments in my future voyages. Accordingly 
on a paffage from Bofton to Virginia in October 17S9, I 
kept a journal of the heat of the air and water at funrife, 
noon and funfet; I then noticed that the fea water out of 
foundings was about ten degrees warmer than that on the 
coaft, and it very naturally occurred to me that the ther- 
mometer might become an ufeful nautical inftrument to 
indicate an approach to the (hore. I thought it prudent, 
however, to keep this idea to myfelf till after I had made 
a courfe of fair and repeated experiments, which I ac- 
cordingly did during four paflages, ift, the one from Bof- 
ton to Virginia abovementioned, 2d. from Virginia to 
England, 3d, from England to Hallifax, and 4th, from 
Hallifax to New- York. By confulting thefe journals and 
the obfervations made at the dates written, together with 
the tracks of the Qiip's way marked on the chart annexed, 
it will not only appear that Do£lor Franklin's account of 
the warmth of the gulph ftream has been amply confirm- 
ed, but alfo that banks, coafts, iflands of ice, and rocks 
under water, may b^ difcovered when not yifible, and 
when the weather is too boifterous to found, with no other 
trouble than dipping the thermometer into the fea water. 
It is well known to failors, that the water on the banks of 
Newfoundland is coldi but as they only try this, with 
the hand, their remarks are contradidtory owing to the 
varied temperature of the hand, and I never heard of any 
further appl icatioa of what they think merely a matter of cu- 
riofity. Dod. Franklin's obfervations had the knowjedgeof 
currents for their objedl, andthisextenfionofhis difcovery 
did not occur; but as I am indebted to his inftrudive con- 
yerfation and example, for my inducement to purfuc 

L t philofophicjgj 
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philofophical refearches when in my power to do fo, he 
may be confidered as the original author of what is now 
prefented for examination. 

It will be proper to fufpend any conclufions till the 
journals have been attentively confidered, but as a guide 
to the objeft of them, it may not be amifs to ftatc fuch 
fads as it is prefumed the experiments have a tendency to 
eftablifh. 

1. The water over banks is much colder than the water 
of the main ocean, and it is more cold in proportion as it 
is lefs deep. 

2. The water over fmall banks is lefs cold than that 
over large ones. 

3. The water over banks that are near the coaft is war- 
mer than that over banks far diftant, but it is colder than 
the adjacent fea. 

4. The water over banks of the coaft, i. e. thofe imme- 
diately conneded with the land above water, is warmer 
than that over thofe which admit deep water between them 
and the coaft; but ftill it is colder than the adjacent fea. 

5. The water within capes and rivers does not follow 
the above rules; it being lefs agitated, and more expofed 
to the heat of the fun, and to receive the heat from the cir- 
cumjacent land, muft be colder or warmer than that in 
foundings without, according to the fcafons, and tempe- 
rature of the atmofphere. 

6. The paflage, therefore, from deep to flioal water may 
be difcovered by a regular ufe of the thermometer, before 
a navigator can fee the land; but as the temperature is 
relative, no particular degree can be afcertained as a rule, 
and the judgement can only be guided by the difference. 
Thus in Auguft I found the water off Cape Cod to be 58^ 
by Fahrenheit, and at fea it w^as 69^; inOdloberthe wa- 
ter off Cape Cod was 48^, and at fea it was 59^. This 
difference was equally a guide in both cafes, though the 
heat was different at different feafons. I 
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t do not prefume to fay what is the caufe of this differ-- 
cnce of heat between the fea and bank water, but if a na- 
vigator were to oblerve it when near an Ifland of ice, he' 
would very naturally fay that the ice conducted the heat 
from the circumjacent water, and left it colder than that 
at a dillance. And as it is well known that ftones and 
fand are great condudlors of heat, it feems probable that 
banks alfocondufl the heat from the adjacent water, though 
not fo rapidly as the ice. The heat of the water may in- 
deed be fuppofed tofeek its equilibrium, but as long as 
the Iflands of ice and banks continue to conduft, there 
muft be fome difference, and this it is, which, by attenti- 
on, maybe made a faithful fentinel to give an alarm when 
danger is near, 

I have thought it my duty to prefent my journals as they 
were written at fea, to avoid the fufpicion of having added 
any thing from the fuggeftions of the imagination. While 
this will be received as a circumftance favourable to the 
truth of them, I hope it will alfo operate as an apology 
for their many imperfedlions. 

The journal A. from Boilon to Virginia, (hows that the 
water on the coaft of Maffachufetts, was at 48°; at fea be- 
tween thatcoaft and the ftream, 59**; in the f.!;ulph ftream 
at us edge, 67""; between th^, and the coaft of Virginia 
farther fouth^ard 64^; and in foundings on that coaft, 
r6°. At that feafon (in Odober, juft after the warm 
weather) the water grew warmer as we approached the 
land. 

The journal B. from Virginia, to England, (hows that 
in December, the water in the coaft of Virginia, was at 
47°; between the coaft and the Hream, 60'; and in the 
ftream, 70"". This current being in our favour, we did 
not avoid it, and the water continued with lutle variation! 
till we came near the ban'^s of Newfoundland, when the ther- 
mometer fell from 66 to 54} paftiDg thele> it rofe again 

to 
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toCco^, and then continued a very gradual dcfcentas'U'e 
went to the Northward, *till we ftruck foundings, when it 
was at 48 ^ . 

It naay be here obfcrvcd, that tlve decreafe in the heat ot 
the water w^as fo gradual as to give but one degree in a 
days run, w^iile in going to, or coming from the coaft of 
America, the thermometer will alter 8 or 10 degrees in a 
few hours run. It is well known, by founding, that the 
Englifli coaft extends with a very gradual dcfcent to a 
great diftan.cc. It i« alfo known that the American coafl: 
does not extend very far, and th^ w^ater is fuddenly deep. 
Let thefe fads be compared with the changes in the ther- 
mometer, on the two coafts, and they will agree with what 
has been faid about the ufcfulncfs of that inftrument. 

It may be obfcrvcd in Do£lor Franklin's journal on board 
of the Reprifal, that in November 1776, when near the 
banks of Newfoundland, his thermometer fell ten degrees, 
though confiderably to the Southward of them, and after 
pafling them, it rofe nearly to its former ftate: the Dodor 
did not make any obfervation on this circumftance; but it 
agrees with my journal, in nearly the fame, place made 
nine years afterwards. 

The journal C. from England tollallifax, fhows the 
changes in the heat of the water as we failed over banks 
and deep water alternately, with an accuracy that I con- 
fefs, exceeded my expedation, the land appearing as the 
thermometer indicated our approach to it. 

The journal D from Hallifax to New-York net only 
(hows the variety of depths we paflcd over, but indicates 
the inner edge of the gulph ftream. As by the thermo- 
meter and foundings it appeared to me that the (hip was a 
head of the reckoning, I made allowances for the eddy cur- 
rent of that ftream in our favour, and comparing thefe 
with the chart, I noted in the journal, the longitude I 
thought we were in, under that calculated by the fhip's 

officers : 
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officers : what en<:ourap;ed this opinion, was the difagree- 
ment between the foundings by the lead, and thofe marked 
on th^ chart in the places where, by the common reckon- 
ing, the fhip was fuppofed to be; while upon the other 
fuppofition they both agreed. When we made the land 
this latter reckoning turned out accurate, and I won a 
fmall bctt of the Captain who candidly acknowledged the 
ufefulnefs of the thermometer, and declared that he would 
in future aUvays have one on board. 

Finding the coaft of America to grow fuddenly deep as 
it approaches the gulph ftream, and finding continued 
foundings from Cape Sable to New-York, I am induced 
to believe that it has its fhape according to the courfe of 
that current, and that it is connefted in a fweep from the 
banks of Newfoundland to Florida, the various baaks be- 
tween being only eminences of the coaft. If my appre- 
henfion of the accuracy of thermometrieal obfervation is 
well founded, it would be an cafy thing to make a gene- 
ral furvey of the coaft under water, more particularly than 
has hitherto been, or could be done by founding. 

On the chart annexed the tracks of my feverat paflages 
are marked with the daily heat of the water in degrees ac- 
cording to Fahienheit, by which the variations on the ap- 
proach to land may be feenat one view. The edge of the 
gulph ftream is alfo traced according to the experiments 
as far as the hanks of Newfoundland : how far it runs to 
the eaftward I do not pretend to fay; but having found a 
current in the natural direction of its fweep among the weft- 
em iflands, I am inclined to think it extends fofar, before 
it turns ofl^ to the fouthward. It may be obferved, howe- 
ver, that as this ftream, like all other currents, muft be af-^ 
fedtedby tempertson either fide; it may, as thefe prevail, rurt- 
fomewhat nearer or fomewhat farther diftant from the 
coaft* 
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In confirmation of what has been faid about the eddy 
current of the gulph ftream, I have extracted from the 
journal of an officer belonging to the Britilh fhip of war 
Liverpool, fome obfervations which defcribe this eddy on 
both fides of the ftream * two other extrads from the 
fame journal f defcribe a current among the wcftern Ifles, 
which is perhaps the gulph ftream then turning to the 
fouthward. This journal was communicated to me by 
Capt. Schuyler of theBritifli packet, on board of which 
I made my laft experiments and obfervations. 

J In addition to my journals I have fubjoined an account 
of fome experiments on fifti which ftiow that their animal 
heat was i6^ degrees colder than the water at the furface; 
from which it maybe fuppofed that the water at bottom is 
in proportion colder than that above. It may be natur- 
ally fuggefted, that trying the heat of the water at the fur- 
face, (the only way in one's power when faiHng rapidly 
through it,) is too inaccurate to be depended on, fince 
the furface muft be heated by the atmofphere. To this it 
may not be amifs to anfwer. — i. That by repeated expe- 
riments at the depth of 30, 40, and 60 fathom I have 
found the water below, out of foundings, to be no more 
then fix degrees colder than that above; and at four or five 
fathoms depth, when the fea was agitated, there was no 
difference worthy notice. 2. When the fea is not agitat- 
ed and the furface, by being expofed to a hot fun, is warm- 
er, the weather being calm, it is eafy to have water from 
a confiderable depth; this I have found to make a differ- 
ence of one or two degrees only, audit is eafy to make 
the allowance. 3. The difference of heat which marks an 
approach to land is fufficiently fenfible at the furface for 
the purpofe of giving notice of danger, I have generally 
found it to be 6*^^^ three hours run, and long before we 

were 

• Appendix N*>. I. 

t Appendix N**. II and III. 

t Appcndii, N^ IV. 
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were near enough for to be in danger* Upon the whole, 
as it is fadt, and not argument which fhould infpire be- 
lief, I wifli every doubting navigator to endeavour to 
confute me by making other experiments, and thereby, 
if he can, dete<5): the fallacy of mine. 

JONATHAN WILLIAMS, Jun. 
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U A thermo metrical )ournsiI of the tempenitare'of ^e atmofphcrc, and thefca'on « pafTagc 
60m Virginia to England, on hosird of th€ Brig Mercury, Captain Thorapfon, by J. W. 



1789- 
Dates. 



Time 



Place 9 in at Noon. 
Lat^N. I Lonrw. 



Temperature of 



Air. 1 Water. 



NoTif. 



Not. 30 
Dec. I. 



ft. 
3- 



Boon 
fun fct 

fun rife 
noon 

10 P. M. 
fun fet 
noon 
fun fet 

fun rife 
noon 
fun fct 



^• 


8 A.M. 


7. 


fun fet 


«. 


noon 


9- 


fun rife 


xo. 


fun rife 




noon 




fun fct 


II. 


nooa 


13- 


noon 


14. 


fun rife 


15- 


fun rife 




noon 


16. 


noon 


ai. 


fun rife 


44- 


midnight 


«5. 


noon 


«?. 


noon 


a8. 


Doon 



3700/ 



36 30 

36 30 
36 30 



37 3 

38 7 

38 43 

39 56 

40 10 
40 44 

42 2% 

43 54 

44 58 

45 58 

48 22 

49 48 
49 40 

49 56 

50 24 



75^ 43^ 



7» i» 

68 47 
65 39 



6% 13 



54 4 
52 la 

48 5» 

46 12 

43 39 
39 35 
36 04 

3» »7 

49 00 
ai 02 
^3 54 
10 14 

3 31 
% 2% 



A2'* 


47* 


A2 


50 


A2r 


54 ' 


44 


60 


50 


70 


i^ 


67 


60 


70 


63 


7* 


59 


69 


60 


68 


59 


67 


56 


66 


66 


68 


68 


66 


66 


62 


46 


54 


54 


60 


52 


6a 


56 


60 


61 


^i 


61 


58 


57 


60 


55 


56 


53 


48 


50 


46 


:i 


48 


58 


49 


50 


49 



Nov. 30. Sailed this morning 
from Hampton Road ; at noon 
Cape Henry bore Weft dift. 2 
leagues. 

Dec. I. Entered the Gulph 
StTMlD, »t XO P. M. 



T fuppofe this coldneis to be 
owing to the Banks ot^ New- 
foundland, which are in this 
Lopgitu4e* 



Dec. 12. Since the 1 6th there 
has been little or no alteratioB 
'till t«^ay. 

Dec. aj. At 8 P.M. founded 
in 75 fathoms. 

Dec. 27. At noon founded in 
40 fathoms. 
Dec. 28. At noon £aw Portland 



Ms 
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C. A thermometrical Jotiniil of the* temperature of the ttmofphtfre mud the fea, tm tT 
paffagefrom Falmouth io £ngUiKl,to Halifax in Nova-Scotia, on board of the Britilhr Fadket 
Cheflerficld, Captain Schuyler, by J. W. 



Dates. 

1790. 



Time 



I'iavcii m 

iLitTN." 



-^lA".*""-.! Temp, of I 
I Long. W^AirjWat.j 



Notes. 



14 

flt 
ai 

34 

aj 

a6 

27 

30 

Jtily I 

2 

3 

5 



9 
10 

IX 

13 



14 
16 

18 



Noon. 

6 P. M. 
Noon^ 

8 P. M. 

N«ofl- 
?A. M. 

Noon, 
i P. M. 

Noon. 

7 P. M, 
Noon- 
No o«. 
NotMk 

8 P. M. 
SP. M. 

Noon. 
6 P.M. 
6 A. M. 

Noon. 
I P. M. 
4 P. M. 
J P. M. 

6 P. M. 

7 P, M. 
Midnight 

4 A. M. 

6 A. M. 

7 A. M. 
idA. M, 
n A.M. 

Noon. 
6 P. M. 
6 P. M. 

5 A. M. 

8 A. M, 
^ A. M. 

6 P. M. 
H P. M- 
SA. M. 
S P. M. 
10 do. 

8 A. M. 
I Nooa 
AliJnijriit 
4 P. M. 
.1 P. M. 
B P. M. 
Ntxin 
g P. M. 
6A M- 
I Neun 
4. A. M. 



49' 


Sf 


48 


II 


:i 


»1 

7 


% 


5? 


45 
44 


:^ 


44 


5i 


^4 


ij 


44 


j6 


44 





44 


jr 


44 


5^ 


44 


33 


44 


90 


44 


41 


4J 


00 


JIJ 


14 


^J 


10 


44 


54 


44 


i^ 


44 


49 


44 


3^ 


44 


33 


44 


50 


4 4 


34 


' I 
At the mo. 



la 18 

i5 16 

35 I* 

36 II 

3® 3* 
31 "5 

33 19 
$6 a I 

37 % 

38 ijf 

39 J* 

40 J3 

43 *1 

46 7 



47 J 7 

49 U 

Jl 9 

54 J7 
i3 aS 



59 54 
61 30 

63 17 
uf HaKH, 



6i«' 

57 
61 
60 

5? 

61 

64 
67 
66 
*3 
64 
66 
6j 
6^ 
66 
66 
66 
6a 
64 
5S 
55 
60 

59 
5* 
5» 

56 
56 
J6 
55 
55 
55 
53 
5J 
57 
58 
60 

55 
55 
!ib 
55 

6- 
60 
A7 
So 
Go 
60 
6i 
/jc 

59 
6i 

54 



57 
58 
59 
57 
58 
60 
62 
63 
62 
6t 
60 

64 
61 
60 
62 

*3 
6i 

57 
5i 
53 
5J 

5« 
57 
55 
5+ 
50 
49 
5" 
53 
51 
49 
47 
47 
51 
53 

i4 

55 
53 
54 
53 
56 
61 

.57 
J 7 
53 
.^6 
57 
53 
5i 
57 
5i 



Uly I. In the eFffibg, I fi rained- 
abpckttt of waur ihruygh a towd, 
an d the J u mico u h a ppearft nces fo wra- 
mon in the fca, ivmftJiicd wpoji^tJic 
doth. 



1 fnf pofe we arc on Jac^uet*» Bin^. 

I fuppofe we arc between Jae^iet'* 
aiul thcGiMnd Bank of KtwfoiJtidki>d 
'Ihdc im*|rulir degn?** t^ h<at io- 
ffiLi^tc t rrbin^iii.LS in Uit: VAHcy^L'- 
cweeujiicquef&aitdthe GraiiUBaEik^ 



Sour. did 111 40 Qtliomi* 

Dti. in jjild. 

iJu, in jt6 do. 

Do. in 75 do. 
do. no boE. in J 10 V. ov^r the G Binfc. 
Dr. In 4 i p.rliips ou the wh^Ic bank 

Ihi, 40 i'athonts, 

Do. 35 do. 

Do, ^i;H do. 

Do- 4o do. calm and bright Sun* 

S:iw land. 

'J acfd, ftoml rifbnd^ foun. ijfath, 

1,311(1 nwt of iij^hr. 

f^LmJin^ in fnr the land. 

TuLk'd ^nd oi} the J^id. 

On Jcddt'vc Bank, 

Ufi (he J3ajik. 



Oifervatifis 



I 



£ 



/: 
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OhfervatiMt en apaffa^/ram Fmlmouth to Halifax hy yoHotban JViHiams, 

June 17, Tlie very gradual incrcafe in the heat of the water as wc leave England indicates a fraall dc- 

1790* fccnt of the coaft, which, as far as foundings go^ is known to be the cafe. 

7uly 6; Here we find a fuddcn change of 7 degrees in the heat of the water, which indicates our ap- 

at. 44. 45. N. proach to the Banks of Newfoundland^ though not in fuch foundings as we could obtain. 

100. 46. 07. W. We tried with i6ofarhoms but the lead was only about 12 pounds, and the line was a very 
thick one : perhaps the line floated the lead. At 5 P. M. the water was ftiil colder 4dcerec8; 
but at 8 A. M. it grew warmer again 6 degrees, this fccms to indicate a paflage, over a bank, 
into water as deep as when wc diicovered the firft change. 

uly 7, Wc arc now in cold water again (49) 13 degrees colder than the ocean water had regular- 

it. 45. 00. N. ly been during 12 days previous to the iirft change, except only the fmall variations of a more 

100. 4 7. 57 W. northern or more fouthern courfe, thcfc changes icem to indicate our entrance on another bank. 

There is a bank laid down in the charts, by fome called Jaquet's bank, but by the older charts 
called falfe bank, over which we have probably pafTed. In this longitude, but farther fouth, 
both by Dr. Franklin's and my ov\ to obfcrvations, the water grew fuddenly cool. This fefcms 
to cornrm the fuppofition of this outerbunk, the fouthermoft point of which I fuppofe to ex- 
tend as far as lat. 40. cx>. N» Wc hove too in order to try the foundings but the lorce of the 
buck fail carried away the main top mafh head, and brought the top gallant fail, maft and rig- 
phg down, thi^confuHon interrupted the founding; and we liad only 80 fathom of line out,, 
when it was hauled in. 
July 8, At 6 P. M. the water wai» only 2 degrees colder (47®) than when we were interrupted in 

founding, and we got bottom in 40 fathoms. 
y]„j2 Frohi the laft found to this time the thermometer has varied, regularly as the foundings 

'at.44 40. N. "^^^cf^, the water being warmer when dccricr, and cooler when flioaler. It is now at $5* 
1oo.j6 i^.w' vvhich is 8 degrees warmer tlian whc^i we had 40 fathoms. We now founded and could not 
reach bottom with no fathortis oflinc. 'i'his indicates that wc are off the grand bank, and 
within it. By taking our diftance from the time the thermometer firft fell to 54, to the laft 
time it ftoodatthat decree, wc may give an account of the width of the foundings on this 
grand bank, though it probably extends much farther, but in deeper water. This is noted 
on the chart. The variations in the thcrmoriieter lietwecn laft night and this morning, indi- 
cate our palfage over aO eminenbe of the tank, culled the Whale Bank, fituatcd on its inoer 
edge, 
uly 13, 'Ihermometer at 8 A. M. wasat 53. two degrees colder than when ^c couVd not reach 

at. 44. 30. N. bottom with no fathoms of line : and we founded in 42 fathoms. This indicatej; our entrance 
Ion. 5 8. a8. W. on another bank, which is called in the charts Banqucrcau. It Is obfcrvable that the water of 
fmall banks is not fo cold as tluit of large banks, and this ftcms natural, if it is fuppofcd that 
the condu6Hng power of the land, taking away part of the heat of the water, is the caufe of the 
changes in the thermometer; for that power mull have lefs effedl, as the quantity of the ground 
under wrter is lefs: and this mufl be ftill more remarkable \A\€n the bank is immediately con- 
nected with land above water, for fuch land conduding heat away from the atmofj-hcrc, and 
receiving much from the fun, rouft require lefs from the water. This remark has- been uni- 
fdrhilytonfirtned in all my ej-perimcnts within cape*;, where the water is much warmer than- 
in founding!^ without them, /ird it i* fttnRcr obfc vaMe, that the water on the coafl of .\me- 
nca on i}»e edge of founding?, is not above 6 or 8 dogrctscoldtr than deep water ; but on the 
batikf) of Newfoundland it is frum 12 to 1 r degrees colder. 
July 14, Here we have the water c 7. which is 2'* warmer than when v.'c cculd not get bottom be- 

iHt. 44. 33. N. tv/ecn the banks, yet wc have 65 fathoms, at noonit wa»up to 6r. and we had the f<miefound- 
lun. j^. 54, W. lUf^s; but as it was calm we.ithcr, and as we had a hot fun, allowance muft be made for its in- 
f^ttmce, and thcnfcre no certain conclufif>n can be drawn. The depth of the water however in- 
diratt^ our j'oin^ off Banqucrcau, and the wliite fand of the bottom indicates that we are on the 
tdp^e of the bank wliich i- conncAed w^'th the Ifle of Sable. Thisalfo accounts, from the above 
incntiotcd principle, for the unexpedled v/armthofthe water. 
Tulv ic ^^'^" ^'^' *^*' '**"^ ^^ 1 P. M. nnil now we af .• in 13 fathoms of water thermometer s?,- This- 

U^\?\n ]^T. iMidiif^r'.VJwi'h the dcfcriptlon of thnt about St. Mary's river, and tracing our rourfc hack,. 

Ion 61* "o* W ^'^■^■•■'^ "^ ^" ^'' "^^ ^ '^^ '•*^'' I"^h^ -'J^^' 1'' r""^'-"' ■■"•? ^ '>**» •" ^'^^ "''^^y P-^ccs indicated by our 

rcainir.^ , thennom-.ter, .rid i"^..^n.^l\, •=; Wt tackid an(! Hcod off. 
July 18, off 1 ^•c ^li.r I onietc! , when wi: flood cf/tlie 1;.iul, rofe up to f 7. and v.Iicn wc c;nic on and 

Halifax liar- r.ac( t'.e hi*;h !«ncisuf J :d('.<)rc it indicated J<'«U!(:ri bnnl.s by falling to 52. when being becalm* 
kour. td \.e c-ugl;t fifi, Icuvi.ig the baak. ii role to j; ;, And now v/c arc in fight of our port it liaads 

at;.2. 

D. A 
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D. A thcrmomrtrical Journal of the temperature of the atmofpherc at fea on a psfTage from 

Halifax to New- York, on board *.f the Britiili Packet ChcftcrficW, Captain Schuyicr. 



]• 



Dates. 
1790. 



Time 



Places in at Noon. 



Lat. N. Lon. W. 



Air. 


Wat. 


i6 


53 


55 


.51 


64 


36 


J6 


50 


56 


53 


.6 


50 


36 


54 


56 


50 


5« 


53 


68 


58 


62 


57 


62 


^6 


64 


58 


64 


55 


62 


53 


62 


60 


62 


5^ 


60 


57 


64 


60 


64 


62 


60 


54 


62 


/k> 


64 


56 


64 


54 


65 


59 


64 


55 


64 


56 


67 


61 


68 


60 


69 


64 


69 


64 


68 


63 


68 


63 


6i 


64 


67 


66 


69 


67 


6^ 


68 


70 


69 


70 


68 


70 


68 


66 


66 


68 


66 



Notes. 



uly 21, 



a», 



a4. 



«5» 



16, 



»7, 



18, 



«9. 



30, 



31. 
Aug. I, 



9 A.M. 
II A.M. 

4 P. M. 

6 A.M. 
Noon. 

4 P. M. 

7 P. M. 

8 A.M. 
10 A. M. 

Noon. 

6 P. M. 
Midnight. 

Noon. 

4 P. M. 

6P.M.. 
Midnight 

3 A.M. 

6 A.M. 
Noon. 

4 P. M. 

3 A.M. 

7 A.M. 
Noun. 

4 P. M. 

8 P. M. 

10 P. M. 
I A.M. 
6 A. M. 
Noon. 

8 P. M. 
10 P. M. 

4 A.M. 

Noon. 
10 P. M. 

Noon. 

4 P.M. 

8P.M. 
Midnight, 

3 A. M. 

4 A. M. 

9 A.M. 
4 P. M, 



Halhlax Harbour 
without the har- 
bour. 



43 " 



41 57 



41 53 



41 8 



40 44 



40 44 



40 ^5 
40 23 



40 29 



40 29 



64 6 



6i 



65 33 



6656 



67 32 

68 30 



68 oi 

69 40 

68 20 

70 30 

69 14 

71 10 



70 51 

7» 30 



Sailed at 8 A. M. 

Land out of fight. 

I fuppofc we are on Rofeway bank. 

I fuppofe wc are between Rofeway 

and Brown '6 bank. 
July 22, 4P. M. I fuppof* we are 

on Brown*i( bank. 
July 22, 7 P. M. I fuppofe wc are 

off do. 
Tried current and found it N£. Z knot 

no bottom in 80 fathoms. 
Much Gu^ph weed, a whale 2 (harks 

and many porpoifes. 
Bottom in 42fathoms, nogulph weed. 
Bottom in 32 fathoms, flood N. 
Bottom in do. fathoms, ilood Soath« 

ward. 

Bottom in 50 fathoms, (lood N. 
Bot torn 35 fathom, flood Southward. 
Stood Wel>. - 

• N. B. by tJi&^. Hidings and the 
Bottom 28 fathoui Y^'^crmometer, I 
Bottom 40 do. J.jppofethetnie 
Bottom 30 do. ) long, to he at 
do. 32 do, flood SE. (^marked under 
Do. 43ao. flood S.W'.the reckoiiiog4 
Do. 36 do. flood E. S. E. 
Do. 65do.wore{hip, almoftcalra. 
No bottom, I fuppofc we arc within 
the influence of the gulph ilream; 
in its eddy perhaps. 
July 29, 4 A.NI«\ottom inj 7 fathoms 

Hood W. 
July 29» 10 P. M. bottom 45 do. the 
water being warmer than in the 
fame depth when I thought wc 
were near the fhoals, I am induced 
to believe that this bottom is that 
of theCoafl. 
July 30, 8 P. M. bottom 56 do. mud 



The muddy bottom fhows tliat wc arc within the 



•73 40 
July 31, 3 A.M. bottom 63 fathoms mud 

flioals and banks of the Coafl. 
Auguft I, 9 A. M. Saw the land off Long-Ifland, bearing N. 
Auguft I, 4 P. M. New- York Light Houfe in fight, bearing Weft. N. B. fmcc » A. M. wc 

have been going from 5 to 7 knots i. e. about 50 miles Weft, which makes the lon^tudc by 

thermometrical reckoning and foundings 73, 40 W. at noon, which turns out accurate, the 

land being in 74* 00 W. 



Oyknvati^ 
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Ohfervat'mn* on a voyage from Halifax totvarJi NnvTcrt, 

X79O. Jiily ai. Sailed this morninjr from Halifax. The water at the harbour's mouth and juft within Che- 
budahcad, was at 53. but without it was at 52.'^In landlocked places 1 have generally 
found the water warniertlun in even greater depths, on the borders of the ocean. 
22. When wc loft fight of land the water was at about 56 but at 6 this muniing it having cooled 
to 50 I fuppofc we arc paflinjj^ over Rofeway bank. 

At noon the heat of water had rifcn to 53 which makes nic fuppofe wc are over the ground 
between Rofeway and the other hank called in fome charts Brown's bank, and at 4 the water 
cooling again to 50 I fuppofe wc arc on this laft mentioned bank. 
a4. The water at noon ycllerday growing as warm as 56 I fuppofe wc arc on the S. E. cdgc^ 
I,at. 41. 57. of Brown's bank. As we afterwards hauled up more to the wcilward, and as tfic water at 8 this 
Long. 65. 01. morning cooled to 50 again, I fuppofcd wc had returned more on the bank. But at noon 
the thermometer rofc to 58. As it was calm, and the fun hot, 1 made fome allowance for that 
oiiife, hut fuppofed we had j^ot off foundings, and as at 6 (the air boing 6° cooler than at 
noon) it was at 57 I was confirmed in this.-— It being ftill calm, and there appearing feme 
gulph weed, we lu)iiled out the boat to try the current which we found to fct N. E. nearly 
I knot, This puzzled nic, I could not conceive ourfelvcs to be in the gulph ftream, becaufe 
the water was not hot enough for that fuppoCtion, and as the iron pot by which wc anchored 
the boat, was not at bottom though 80 fathoms of line were out, 1 thought the heat 57 fully ac- 
counted for by the dcptli of water; but about 7 when we had made a little way through the 
water, it became agam calm, and we then faw and heard the ripple of a current as evidently 
as we could have expected over a Ihoal. I could not account for this any otherways than by 
iuppofiug it to be tlie gulph Urcam, yet it apjpearcd impoirible that it fiiould con^e lb near the 
bank. Our Captain refolved to tr)' again if there was a current here at adidancc from this 
ripple and in a calm. He accordingly hoillcd out the boat again and the cui rent was found 
to let S. E. by S. about \ knot. The «vidcncc of this various current in fo Ihort a fpacc, the 
heat of the water not being raifcd to the heat of the ftream, and our fituation to the Ki^rthward 
made mc conclude this to be the whirlpools of the eddy of the gulph flream juft on the northcra 
edge of it. 
ulv ^K Noon. '^^'•^ water ft ill continuing till noon nearly at the fame tempcmturc, and our ccurfe being tothc 
*.at 41* *^ ; ' WeftSoutherly 1 concluded that ourfituationwith rcfpedto theftream was nearly ihefamc as lall 
Lone 6? -^7 remarked, this was confirmed by the paffagc of immenfe quantities of gulph weed, a deal of 
6' J* J J* ^Qxxm and niuos with a Whale two or three Sharks and a fchool of Porpoifcs in the courfc of 
the morning; but in the afternoon ^\e fell ofl" further to the Northward, and at 6 P. M. the 
water was from SS^^ S?)- "o Z^^V^ weed to be feen, and in foundings of 42 fathoms. We tacked 
and ftoodfouth at 8 P. M. an4 1 wasaftoniftied to find at midnight that the water was heated to 
6c, though the fouuchij-s were only 32 fathoms. Here again I could account for this only by 
the influence of the gulph ftream, which the Capt. feemed to think probable, and tacked to the 
a6tli. Northward, the wind being ftillat about W. and by 3 A M the thermometer fell to jj with 
the fame foundings, when we again tacked and ftood to the fouthward. I then tried the 
heat of the water by the thermometer, regularly every hour, andby 5 P.M. it wasup to 62. The 
%nh f<'""<^*"gs then were 46 fatlioms: — we tacked and ftood North, and at midnijj.ht it was again 
down to $s^ at 3 A. M.to54 tlic foundings then about ^s fathoms wc then ftoodloutli when it 
returned to 60. '1 hus upon three fucccflive tacks each way we cooled or warmed the water as 
wc were ftanding cither Northward or Southward from 6 to 9 degrees.— -I coild only ac- 
count for this (the foundings varying but very little) byfuppofing that when wc ftood fouth- 
ward wc got into the warm influence of the gulph ftream, and as wc ftood Northward wc got 
T Iv 27 ' ^"^ ^^ *^' ^ ^^ not think we got into the ftream itfclf, bccaulc I fhould in that cafe have ex- • 

J^y '* pei*led the water to have been mudi warmer, but probably wc have been ver^' near, perhaps 

upon the edge of it : and perhaps we have had a benefit inftcad of a difadvantage, by an eddy 
wcfterly current: that we nave been neurit, fcems pretty clear, for when we warmtd the water 
wc faw plenty of gulph weed, and the weailier was clear, when wc cooled the water we faw no 
gulph v/eed and the weather was foggy. 

Perhaps wc may be farther to the wtftward than wc think : time and a good look out will 
difiover. 



I 



t 



* ,Q^ Since the laft obfervation relative to the ftream and foundings I have kept the thermometer 

at 4©*- !?• K**^"? almoft every hour except when wc were ftanding off the fhorc, and by examining the 



T * 7q/-o. foundings according to thofe marked inMr. DesBarres chart|I have regularly traced them and 

^ if we were to fup }:ofc that a current was fctting us about I knot per hour to the weftward, the 

foundings would agree very well. When in about lat. 40. aj. wc were ftanding off fhorc, we 

warmed 
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warmed the water to 64, and got 45 fathoms this heat I account for by the influence of the 
ftrcam, it being greater than tnc proportion as to foundings, for in 40 fathoms farther toward 
tlie Ihorc it was only 60. In looking over my journal from Bofton to Virginia in Capt. Brace, 
1 found that in nearly the fame latitude the heat increafcd in about the fame time from 51 to 
59but in afomewhatlongcr run. It was then October, it is now July, and the difference ia 
the number of the degrees is cafily accounted for by the feifon. By going more fouth and weft 
in Captain Brace the water was railed to 67 when we found ourfelves within the ftream, it 
would at thisfeafon probably be upwards of 70. I therefore conclude that we are within the in* 
fluence of the heat, but not the current of the Hmm, and I am in hopes to find that wc have had 
that eddy current in our fat our. 
•Aug* l»9 A. M. Having the land in fight wc are confirmed in the fuppofition that a faTourthle current hat 
' carried tlie Ship faAer than theCapuin reckoned. 



APPENDIX. 

NOTES TO THE MARITIME OBSERVATIONS. 



N^. I. 

ExtraB from the Journal of an Officer on hoard the Briti/f^ 
Ship of War<, Liverpool^ in November and December^ 
1775, on the Coafl oj Carolina and Virgiriia. 

WHEN Cape Henry bore N. W. i6o leagues found 
a current fetting to the Southward at the rate of 
10 or 12 miles per day, which continued fo till Cape Hen- 
ry bore W. N. W. 89 or 90 leagues, then found a current 
fetting to the N. E. at the rate of 32 or 34 miles per day^ 
this current continued till within 33 or 30 leases of the 
land on the above coafts, then it fcts to the Southward 
and Weftward, at the rate of 10 or 15 miles per day, till 
within 12 or 15 leagues of the land. This current which 
is only the eddy of the gulph ftream, fets moftly S. W. 
or as the land lies. 

In Lit. 37. 50 founded, and had 65 fathoms, fine fand, 
being 25 leagues from the land. In the fame latitude 
and only 26 leagues from the land, had no bottom, with 
180 fathoms. 

From 
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From lat, 1^^. 30. to lat. 37. 00. there are no foundings 
ao leagues from the land, but at j^ leagues diftance there 
are foundings, in 60 faihonis, at 18 there are only 35 fath-; 
oms, and from thencegradual foundings to the fliore. 

From Cape Hatteras to Cap? Henry, the ground is fine 
fand, and to the Northward of Cape Henry, coarfe iaud 
with fome (hells among it. 



N^ 11. . ; 

Extra5l from the Journal of an Officer on hoard the Brtt^ 
iflo Ship of War Liverpool^ betiveen 26th Sept. and gth 
O^oberj 1775. 

IN lat, 45. 43. N* long. 21. 2a W. from Greenwich, 
found a current; fetting to the Southward 1 2 to 15 railesi 
per day, which continued till we made the Ifland of Corvo, 
the North part of which is in lat. 39. 56. N. and long. 31. 
8. W. from G^^eenwlch hy celeftial obfervation, which a- 
greed within 12 miles of the longitude p6r account, that 
being ^o. 56. Thp variation of the corfipafsofF this' Ifland 
is 18^. 19. \V. arid in failing tb "the Southward and Weft- 
Ward, it gradually diminiflted, till we arrived in lat. 29^ 
CO. N. long. 66. 40. W. where we had no variat^ion. 



N^. iii;^'^* 

Extra^ from the Journal of an Officer on board the Briti/h 
Ship of Wary Liverpool. 

ON the 18 of Odober, 1775* in lat. 42. 4.'N. long. 
10^. 8. W. from the Ifland of Corvp, it bearing 3^ 
75 E. diflant 156 leagues, the fea being then very fmooth 
it was fuddenly agiutgd into a fliort irregular fea (without. 
VOL. 111. N any 
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any Ihift or increafe of wind) fuch as is generally occafioned 
by currents, and the next day wc found we were 30 miles 
to the Southward of the reckoning. This current conti- 
nued till the 2 2d of Oftober, having then arrived inlat. 37; 
long. 13. 30. W. It fet S. by W. ;, W. i^ miles 
per hour. 

Having a fair wind, and a good obfervation every day, 
and alfo goodaflronomical obfervationsfor determining the 
longitude, we had the greateft reafon to depend on the 
authenticity of the above. 



No. IV. 

ExtraSl from the 'Journal of an Officer on board theBritifb 
ShipofWar^LiverpooL JulyyAugufi and September^ ijyj. 

TH E bank from Cape Gxl extends almoft as far as 
Cape Sable, where it joins the banks of Nova Scotia 
deepening gradually from 20 to 50 or 55 fathoms, which 
depth there is in lat.43. In croffing the bank between lat* 
41.41. andrat»43. the bottom is very remarkable ; on 
the outfide it is fine fand, fhoaling gradually for feveral 
leagues on the middle of the bank, it is coarfe fand or {hin« 
gle with pebble ftonei, on the infide it is muddy with 
pieces of (hells, and deepens fuddenly from 45^ or 48 ta 
150 or 160 fathoms. 



No. V, 

Jn lat. 44. 54. N. long. S3* 19- ^* ^ board the Britifb 
Packet Chejlerfeldy Capt. Schuyler. July 10, 1790. 

TH E Captain caught a codfifli, and in a few minutes 
after it was opened and gutted, I put the thermo- 
meter into its belly, the inftrument marked 39 when in air 

it 
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it was 57f and in Water on the furface 52. Depth 46 
fathoms. . . 



In hit. 44. 52. N. long. 54. 57. JV. July 1 1, 1790. 

THE people caught ftveral codfiOi and hallabot, the ther- 
mometer was put into three codfifli and one hallabot 
fucceffively, the inftant they were hauled up, and the in- 
ftrument marked 37 in every cafe. The air was at 57, 
and the water at the furface was $^. The firft experiment 
was repeated after the fifh was gutted, and it then marked 
one degree warmer. I thence conclude that the diflFerence 
between the two experiments was owing to the time the 
fifli was in the air before the trial, and that in all the in- 
ftances the animal heat of the fifti was about 16^ 
colder than the water at the furface ; and as it feems natu- 
ral, from analogy, to fuppofe that animal heat is at lead 
as wacm as the fluid in which the animal lives, I conclude 
that the water at the bottom was as cold as 37 i. c. 16^ 
colder than at the furface. In a former voyage it was found by 
decifivc experiment, that near the coaft in very hot weathcf 
the water at the bottom in 18 fathoms was 12 degrees 
colder * than at the furface. 

Another reafon to fuppofe that the water was colder at 
bottom than the animal heat, was the great diftenfionof the 
cods founds when they were opened, although they had 
fent out innumerable bubbles of air in the paflage up; the 
air, therefore, within the found, muft have been much 
more compreffed, (either by cold or the power of the ani- 
mal) below, than above,where it was at 37. Several fiili 
that had been hauled up to the furface of the water, anci 
then droppedfrom the hook, fwara light on the furface 

N 2 till 

* See Philofopbkal TnnftAioiu, VoL TI. page 319. 
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till they recovered their vivacity, although they loft much 
air in coming, up the fpecific gravity was therefore much 
lefs than at bottom, and this was probably owing to the 
diftenfion of the found. That fiih rife and fink in the 
water, by this power of increafing and diminifliing their 
bulk, and confequently their fpecific gravity, is well 
known to naturalifts, but I was pleafed to fee the truth of 

that fa^ confirmed by thefe experiments^ 

• , ■ If 

\ JONA. WILLIAMS, Jy n- 1 



An account of the mojl effeSJualtne(ins of preventing the, de- 
leterious confequences of the bite of theCKOT al\5^ Hor- 
KiDus*, or Rattle-Snake, ^j' Benjamin Smith 

Barton, M. D. 

■ .'i ', » » . . . . . . ■ • . . 

R<td Atijr. T^* U R I N G nty pafTage through feveral of 
1 ??• *7^?- i'X ^the^weftern fettlementsof Pennf)rlVaTiia, and 
the adjoining States, in the year 1785, I made it an ob- 
ject of attention to acquire every poflible information re— 
fpefting the eflFefts of thepoifonpf the RATTL«-SNAKi;> 
arid the methods of prevention, or of cure, which are com- 
inbnjy eniployed in thofe part? of our/country. A veiV 
coiifide'rable riumbdr of ;vcgetables were either mentionCu> 
or fliown, tome, all of which, Iwasaflured, 'were good 
for the bites (f Snakes, Without being much of the Ikep- 

tick. 

* I tiiink It proper to^confine my retnarks to this fpeciet of Rattli-Sn^xe, bccaufe it. if 
titat .witli which I -am bcft- acquainted; becatife it is the mod cotmnon-fpecies in thofe p^s^of 
our country which arebeflknown tome, and becafaie I believe it is the mod deleterious fpe* 
- cies that has yet been difcovered within the limits of the United-States. I have little doubt 
however, that the plan which I have recommended, and the remarks which T have made 
will equally apply to the Crotalus miliariu*, the Crotalus Dmriffui and the other fpeciet of thit 
iormidiible family of fcrpcots which ate defcribi»d by LiuMuii aad by other writcn. 
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tick in medical matters, I might have doubted either the 
veracity of my informers, or the accuracy with which 
their experiments and obferyatioas were made. It, cer- 
tainly, did not require a very extenfive acquaintanpe with 
botanical or with medical fcience to difcover, that thefe 
reputed fpecificks were frequently poflefled of proporties 
the moft oppofite; and, confequently, that the effedts of 
the poifonof our. venemous ferpents, whiph are fo uni- 
form in their appearance, were ; capable, ^ of being obviated 

..or removed, by a number of vegetables, pprhaps no lefs 
different in their influence on animal bodies than they are 
in family, and infpecies. I might have doubted, for- a 
moment, whether the activity of thefe poifonswas. fo 

-great, and the effeds of their operation fo dangerojjs and 
fo fatal, as has been generally imagined, I was Rot ig* 
ijorant that in the feafons of lupervening languor and tor- 
pidity the Rattle-Snake, in particular, bites with feem- 
ing reludance, and without any, or with but little, ill con- 
fequpnce arifmg from the wound. I, likewife^ >vell knew, 
that c^ven in thofe feafons when the fuij power-f^lly. exerts 

,itS: influence, at which times tkefe animals are beft quali- 
fied to ftrikc and to injure, individuals of the fpecies muft 
often be found, the cavities pf whofe venemous fangs ai;e 
entirely, or nearly, deftitute of their adive poifon, from 
the introduction of which into the body, thpfe ^lar.mit^g 

.iympt0ms^ which chara<J;eclfe tljie fuc^efsful bite of this 
aninxal arifet* I coul4 imagine th^t^^n fomeinftances, the 

^ > : • poifoa 

■J- Several years fince, a gentlemen made the following^ cxpcrimenti m -Phitaddphia. He 
.kada ^^ RAirLaSNAKa brought to him alive, which he Ibmaaaecd by a ftnng,that.lie 
could eauly lead it into, or out of*, a clofecagc. On the fird day, ht'fd/Iercd this Snak6 tt>'hue 
l^jchtcHen, which had been allured to the liiouth of the cage by crumbs of bread. In a few 
* hours, the bird ** mortified" and died, Onthcfttcnd day, another chicken was bitten in the 
iame manner, and furvivcd the iuiurv much longer than the fnfl.. Dn tht third d;iy, .t^e .ex- 
periment was made upon a third chicken, which fwelled much, but, oeverthelcrsy recovered. 
On the fourth ^a/, fcvcrJl chickens,' were fufFercd to be bitten, without receiving znf injiiHp^ 
After this, itisfaid, the Snake grew larger and fatter. M, S, hy my father^ peuet me. The 
truth of thefe cipcrinicntsi lecms to be confirmed by the original and very ^eli -written ac-^ 
count of the kcood vulume of tbc Count de U Cepcdc*s fflfiirtnathrtUt dti Ztrji^^Mft, pub- 
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poifon might he thrown into ligamentous or tendinous mat- 
ter, from which there would be little probability of ati 
abforption into the mals of blooci. Thefe laft mentioned 
circumftances enabled me to underftand how, in fome in- 
ftances at leaft, the internal ufe of the various vegetables 
which were employed, might have led my informers to fup- 
pofe that thofe vegetables had accomplilhed a cure. 

Upon examining the fubjedt more minutely, I found 
that although the principal dependance feemed to be placed 
on the internal ufe of vegetables, yet the employment of ex- 
ternal means was evidently the mod important part, both 
of the prevention and of the cure. In general, the firft 
tiling that was attended to, after a perfon had been bitten 
by the Rattle-Snake, was to throw a tight ligature a- 
bove the part into which the poifon had been introduced : 
at leaft, this was the praftice whenever the fituation of the 
\vounded part admitted of fuch an application The 
wound was next fcarified, and a mixture of fait and gun- 
powder, fometimes either of thefe articles feparately, was 
laid upon the part. Over the whole was applied a piece 
of the bark of the Whitc^Walnut*. At the fame time, 
fome one, frequently more than one, of the vegetables 
which were mentioned to me, were given internally, ci- 
ther in decodlion, or infufion, along with large quanti- 
ties of milk. 

Such is the rude and fimple practice of our weftern fct- 
tlers for preventing, or for curing, the dangerous eflPeds 
of the bite of the Rattle-Snake. They likewife ex- 
tend this practice to the bites of feveral other kinds of fer- 
pents, the hiftory of which will form the fubjed of a me- 
moir, 

li(he(1 in rtie Appendix to theft<9ni volume of the monthly revino enlargt f : fee page 5 1 1. The fimple 
•eiperiments which I have juft related dei'crve to be atteodcd to. They enable ut to afiigo -« 
reubn whjperfont who have aSuallj been bitten by tJie Rattle-Snake have £bmetinies <x- 
Iteriencedyeryincoofiderable, or no bad, con fequences from the wound: they enable iis to 
difcover is what xtianner many vegetablet have acquired a reputation for curiog the bites of 
ferpentt, without our recturio^ to the very difagteeabU beccluty of arraigning the veradry 6f 
thofe from whom our information is derived : and, laftly, they teach ut a phyllological fad, 
that the poifon of the Rai tlc-Sn aks is fecretcd very flowly. 
* The Juglaos «/&! of liikDXUs. 



BITE OF THE RATTLE-SNTAKE. 105 

moir, which I hope to lay before the Society, fome time in 
the courfe of the enfuing year. At prefent, I Ihall only 
remark that there is reafon to believe, the pradice which 
1 have defcribed has often been employed for the bites of 
ferpents which do not belong to our ^enemous tribes. This I 
know to be the cafe with refpedto our fVampum^Snakcj the 
Coiiiber/ajciatus of Linnxus: for, a careful examination of 
this ferpent and a curious inquiry into its hiftory, have 
convinced me that its bite, like that of many other fpecies of 
the extenfive genus of Coluber^ is really harmlefs. It 
would be uncandid not to obferve that Mr. Catefby, who 
has given a defcription and a good figure of the Wampum* 
Snake^ in his Natural Hifiory ofCaroIina^ &c .* was of the 
fame opinion long before me. I may alfo remark that 
Linnaeus, in his Syjlema Natur^t^y has not annexed to the 
Coluber J ajciatus that mark by which hedefignates the fer^ 
pents which he fuppofedto be venemous. But the Swedifh 
natural ift does not feem to have been certain that 
his Coluber is that defcribed and figured by Catefby, 
under the name of the fVampum-Snake. From comparing, 
however, the animal itfelf with the defcriptions of Catefby 
and Linnaeus, I am confident that the Wampum^Snake of 
Pennfylvania, Carolina, &c. is no other than the Coluber 
fqfciatus of the Syjiem of Nature. 

But to return from what is rather a digreflion. In the 
fimple pradlice which I have defcribed, I am difpofed Xo 
repofe great confidence. Nor can I have any doubt that 
the beneficial efFeds which have been experienced under 
the employment of the multifarious means I have menti- 
oned, are to be attributed principally to the ufe of the li- 
gature, to the fcarification of the wounded part, the appli- 
cation of the fait, the gunpowder and the blifter. I fhall 
not deny that fome of the vegetables which were exhibit- 
ed 

• Sec Volume ad, p. 58 and t. 58. 

\ Sec Volume ift, p. 378. Vienna c^itioo of 1767^ 
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cd internally may be of ufe. Such, perhaps, are the vari- 
ous dccodions which are made of the more ftim ulatin .r vege- 
tables, the infufions and exprefled juices of vegetables, ac-- 
companied with the uf? of large draughts of warm *Aatcr,' 
the ftcam-bath, &c. Thefe, by exciting a moll profufc 
perfpiration, may contribute to the difcharge of the poi.-" 
Ion from the mafs of blood. Some ot them ad po w erful*. 
ly as diuretics, and in this way may alfo be of fervice. 
The Indiajis in the State of Jerley, I have been informed^, 
formerly made ufe of the exprelfed juice of the leaves of 
the common Garden-Rue * as a remedy for the bite of the 
Rattle-Snake. It is well known that this vegetable 
poflefles very a£tive powers, and in the large dofes in 
vrhich the Indians prefcribed it, it excited a moft violent 
fweat. They gave to an adult, about two table-fpoons 
full of the juice every two hours, until this efFedl was pro- 
duced. I tliink, there can be little doubt, that it has beea 
of confiderable fervice. 

. It deferves, however, to be mentioned, in this place, 
that during the ufe of the Rucy and even before this vege- 
table w»s adminiftercd, external means were employed, the 
principaT of which was the application of tlie ligature. 

We >fee, therefore^ that without a knowledge of the 
name, much Icfs of the flrudlure and office, of the abfor- 
bertt-fyftenfi, the rude favages of our continent, from whom 
it is' probable the white inhabitant^ derived their experi- 
ence 04i the fabjedl:, had learned the propriety of applying! 
a^ ligature, in order to prevent the farther inrroduclion of: 
the poifo» into the body. From the nature of the favage- 
life, man in this ftate of his political exillence is more lia- 
ble tobeanjlired by the bites of ferpents than in the more 
poliflied fta.fes of his improvement. It is fortunate, there-, 
ff^re, that even among fome of 'therudefl nations of men^ 
the mode of treating the bites of thefeanimalsis fo rational. 

.If 

• Ruu j^t uviolens t Lin. 



BITE OF THE RATTLE-SNAKE. 105 

If, along with the ligature and the application of different 
ftimulants to the wounded part, they make ufe of various 
internal means, many of which are probably impotent, 
and fome of them, perhaps, pernicious, let us remember 
that even among the moft polifhed nations, where medi- 
cine is cultivated as a fcience, phyficians are accuftomed 
to adminifter many articles whofe cffcd: on the fyftem arc 
known to be inconfiderable or ufelefs. 

The fait and gunpowder applied to the fcarified part 
aft powerfully by exciting a difcharge of blood, and par- 
ticularly ot the ferous part, from the wound ; whilft the 
bark of the White^Walnut^ already mentioned, which pof- 
feflesthe evacuant power of cantharides, in no inconfidera- 
ble degree, contributes to the farther difcharge of this ferum, 
and along with it the poifon thrown in by the animal. 

I do not know that any vegetable fubftance befides the 
bark of the White-Wabiut is ever employed in thefe cafes 
as a blifter. I know, indeed, that both the Indians and the 
white inhabitants of this country are acquainted with the 
bliftering property of other indigenous vegetables: fuch are 
the Commojt'Wintergreen (Pyrola rotundifoliaj Lin.), fomc. 
fpecies of the genus Ranunculus^ or Crozv^/ootj &c. In 
fome parts of Pennfylvania, the roots of the firft of thefe 
plants are pounded, and then applied to parts where it is 
required to raife a blifter. The roots of this Pyrola are, 
however, principally ufed in rheumatick affeftions, and I 
have never heard of their being employed in cafes of the 
bites of venemous ferpents. I have heard of one inftance 
in which a blifter of cantharides was applied to the wound 
occafioned by a Rattle-Snake, and was attended with 
thebcftefFed* 

If the method of treating the bite of the Rattle- 
Snake which I have defcribed, is ever of fcrvice, it 
VOL. III. .0 is 

* Since I wrote the abore, I have read, with no fmtll degree of pleafure, that the bark of 
the Daitbnt Mexerivm oi Liiuueut (the CssmHM'Meiureotit or Sftir^e^Oliw) hatbeen applied to the 

wound 
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is obvious that no time fliould be loft in the employment 
of the means that have been mentioned, or of fome means 
of a fimilar nature. In thofe cafes where the poifon is ap- 
plied near to the orifice of an abforbing-vefTel we have rea- 
fon to fuppofe that it will be conveyed into the mafs of 
blood with great celerity. The mildeft fluids pafs along 
the lymphatick-veflels with rapidity, but when thefe veflels 
are expofed to the influence of cold, or when they are fti- 
mulated by poifons of any kind, their propelling adion is 
greatly encreafed. Even, however, after we are convinc- 
ed that a portion of the poifon has been abforbed, we 
ought not, I think, to omit the ufe of the ligature, and of 
fome of the other means which have been mentioned. 

As poifons of various kinds in their paflage through the 
lymphatick-veflels are liable to be detained, for fome time, 
in the glandular appendages of this fyftem, it would, 
perhaps, be of ufe to fcarify thefe parts, and to apply a 
blifter to them, in order to promote the difcharge of the 
poifon. Let us fuppofe, for inflancc, that the poifon of 
the Rattle-Snake is thrown into the fole, orend, of the 
foot clofe to the mouthsof a number of lymphatick-veflels. 
In moft cafes, the ftimulant eff^efts of this (ingular fluFd 
are obferved to take place in a few minutes. The lympha- 
ticks partake of the inflammation which is excited : the poi- 
fon is quickly propelled along them, but its paflTagc inta 
the blood-veflels is fomewhat retarded by the conglobate- 
glands 

wound occafionrd hy the bite of apolfonotis ferprnt, an J that the applicatioD vrz$ attended 
with th; happicft cffcds. Sec the F/or.i Suecica of hmn;etis, p. 128. It has alfo been latelj 
recon\mcnded, and its beneficial effed^a have been exoericnccd, in the fame cafe, and in the 
bite of the mad-dog. See what Acrel hai faid on the fiihjed in the J'et. AeaJ. HandL for 
the year 1 7 78, p. 104. All" the fpecies of the gen ui Daphne, with which the botanillt are acw 
cjuaintcd, are indued with the fame property. 1 he bark when chewed ftrongly flimnlatet- 
the mouth and fauces, exciting a connderablr decree of heat : when applied externally to the 
ilrtn, it producci a blifter and a conGderaMe difcharge of fcrous maitcr.^ lt» good efTedlt in 
the inftancet juft mentioned, are, tlierefore, 1 prefume, to be referred to this Aimulatiog pro- 
perty. The bark of the M^hiicfValntttf as I have already obfenreA, adb in the fame way, though 
not lo readily, or fo powerfully. The Mezereon or the cantharides, perhaps more cfpociiliy 
tkc Daphnt Cnidium^ would, I imagine, be very properly fublUtuted ioi it* 
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glands, which form an eflential part of the abforbent-fyf- 
tcm in man. In a fhort time, however, if the ligature 
has not been very early and very carefully applied, the 
glands of the groin are obferved to fvvell, and inflame. In 
this ftate of the complaint, I would advife an extenfive 
fcarification of thcfe glands, and the application of fome 
powerful blifter, the efFefts of which, at the fame time, 
are very fuddcnly exerted. I know of no article of the 
materia medica fo likely to anfwer both thefc intentions as 
the Ecorce de Garou of the French, the bark of the Daphne 
Gnidiuniy which I have already mentioned. 

It often happens that the poifonof theRATTLE-SNAKE, 
like that of the mad-dog, being merely thrown into muf- 
cular, tendinous, ligamentous or cellular parts, is depo- 
fited there fome time without being abforbed into the mafa 
of blood. In thefe cafes the fucccfs of the plan which I 
have defcribed will, probably, be very great. Whatever 
preference may be given to the ufe of the knife, or of the 
cauftick over that of fcarification, the application of the blift'- 
er, &c. I think, there can be very little doubt of the pro- 
priety of employing the ligature. I am convinced, inoeed, 
that on the ufe of this fimple application, the fuccefs of 
our cure, or to fpeak more properly of our prevention 
will, in a great meafure, depend. 

Hitherto, I have proceeded on the fuppofition, that 
the poifon of the Rattle-Snaki is conveyed into the 
blood-veflfels through the medium of the abforbent-lym- 
phaticks. But, unfortunately, cafes fometimes occur in 
which this active matter is thrown immediately into a 
vein or artery. When this happens, the efFefts of the 
poifon will be the more readily propagated to the remoteft 
parts of the fyftem ; and the powers of medicine will then 
be found to be lefs confiderable. I have received an ac- 
count of the cafe of a perfon who, whilft he was repofing 
hlmfclf under a tree in awood,wasbitintheneckby a Rat- 

O 2 TLE- 
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tle-Snake: remedies were immediately applied; buttono 
purpofe, for the unhappy fuflferer expired in a few minutes. 
This very fudden operation of the poifon will not excite 
much wonder, when we confider the proximity of the 
wound in this cafe to the fourcc of circulation. For al- 
though experiments are wanted todemonftrate Xhtprecife 
aftion of the poifon of the Rattle-Snake on the human 
and other animal fyftems, we are already in poflcflion of 
fads which warrant us to conclude, that it exerts its prin- 
cipal efFeds on the fanguiferous fyftem, and, as I believe, 
immediately on the blood itfelf. In what manner itafFeds 
this important fluid I am unable to decide with certainty. 
That it induces a preternatural tenuity of it cannot, I 
think, be doubted. 

But whatever may be the particular operation of the 
poifon of wliich I am fpeaking, we are certain that the 
introdudion of the fmalleft portion of it into a blood- 
veflel is generally attended with the moft ferious confe- 
quences. Mr. Catefby fays that, " where a Rattle-Snake 
" with full force penetrates with his deadly fangs, and 
" pricks a vein or artery, inevitable death enfues ; and 
" that, as I have often feen, in Icfs than two minutes. 
'' The Lidiansj^ he continues, " know theirdeftiny the 
" minute they are bit ; and, when they perceive it mortal, 
" apply no remedy, concluding all efforts in vain*." Mr. 
Catefby is frequently very accurate in relating fads, and 
in making obfervations. What he has here faid refpec- 
ting the fatal confcquences of the immediate introdudiioQ 
of the poifon into the blood-veffels perfedly correfponda 
with the information which I have received from a variety 
of fources. I am unwilling, however, to believe that, ia 
every cafe, fuch an introdudion is neceffarily mortal. I 
cannot but fuppofe that of the many cafes of the bites of 

the 

* The Natural HUtory of Carolioa, ^cc. toI. a, p. 41. 
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thcRATTLE-S4^:AK5 which fo frequently occur in the lefs 
inhabited parts of our country, the number of thofe in 
which the poifon has been immediately applied to a blood- 
veflel cannot be inconfiderable. And yet, at prefent, how 
feldom does the bite of this animal prove mortal ! What- 
ever may be the event of this opinion, I think we ought 
not to negle£t the application of the ligature, &c. evea 
after we arc confident the poifon has been thrown into a 
blood-veflel. Perhaps, in this cafe, the Rue^ or fomc 
other powerful fadorifick, may be of fervice. How far the 
ufe of milk, &c. will tend to the recovery of our patient, 
I cannot decide with confidence. I confefs, however, I 
Ihould be unwilling to pUce njiuch hopes in the admini« 
Aration of this fluid, a[lthough the practice is very gene- 
rally adopted in moft of our new fettlements. 

I have now defcribcd the modes of peventing the dan- 
gerous confcquences of the bite of the Rattle-Snake, 
as they are pradifed in various parts of our country. At 
the fame time, I have ventured to throw out fome conjec- 
tures of my Own, which 1 thought would not be impro- 
per, nor altogether unacceptable. As my objedl in prelent- 
ing this paper to the Philofophical Society is more utility 
than curiofity, I have avoided mentioning feveral other 
means which are daily employed for the fame purpofe, 
both in the countries to the Eaft and in thofe to the Weft 
of our mountains. I cannot, however, help obferving 
that fucking of the wounded part, is very generally prac- 
tifed by the Creeks, and fome other native tribes in the 
fouthern parts of our States, &c. as I have been inform- 
ed by my ingenious and worthy friend Mr. William Bar- 
tram, who received his information from the traders a- 
mong thefe people. It appears from Mr. Catefby*s elegant 
work, which I have already quoted, that fome of thefe 
tribes have learned the importance of cutting out the wound- 
ed 
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cd part, whefi, from the fituation of the bite, this caa 
be done*. 

When the poifon of the Rattle-Snake has aflually 
been introduced into the general maii of blood, it begins 
to exert its moft alarming and charadteriftick effedts. A con- 
fiderable degree of naufea is a very early fymptom f- We 
now difcover an evident alteration in the pulfe: it be- 
comes full, ftrong, and greatly agitated. The whole body 
begins to fwell : the eyes become fo entirely fufFuled, that 
it is difficult to difcover the fmalleft portion of the adnata 
that is not painted with blood. In many inftances, there 
is an hemorrhagy of blood from the eyes, and likewife 
from the nofe and ears : and fo great is the change in- 
duced in the mafs of blood, that large quantities of it are 
fometimes thrown out on the furface of the body, in the 
form of fweat. The teeth vacillate in their fockcts, whilft 
the pains and gioans of the unhappy fufFerer too plainly 
inform us that the extindlionof life is near at hand. 

In this ftage of its adlion, and even before it has indu- 
ced the moft alarming of the fymptomswhichi have men- 
tioned, the powers of medicines can do little to check the 
rapid and violent progrefs of this poifon. The employ- 
ment of the ligature, the ufe of the blifter, and of the o- 
ther modes of treatment which I recommended in the lo- 
cal ftage, it is obvious to remark, will be of very little, if 
any, benefit here. When there is no hemorrhagy, how- 
ever, 

• S€c vol. 2, p. 41. Mr. Catcfby alfomalceji mention of the practice oi fucking the wound^ 
which, l\e f.tyt, " in a flijclu hitc, hi^s fomctime* a good c fcc^ ; the' the recovered periVm 
•• never tuilt of having annual paint at the time they were hit". Vol. 2, p. 41. Ihe Ahtie 
CUvic.i(.fay$,thcnioUcffedualrenie''yforthcbitcoftlic R tti K-iSN.\KR, " is thought tobc 
" the i.oMine of the wounded partfometime in the eanh." Tit Hifbry cf Mtxire^ &c. vol. ift, 
p. 59, Englifii TranflaiioD. 

f It it remarkable that a nauf-?, and fometimes a vom'tinp, is induerd in many cafcst ifi|i 
few minatet after the poifon ha« been thrown into a mufcular part, and loqg brforc it can 
pofiibly haveentercdthcUlood-vcflclt, tiiruughthe mciiiumof theuhfoibcnt-lynipbatickfr; or, ad- 
mitting; that it hat been introduced dircdly into a blood-veflcl, brfore thit a<5^ive poifon cap 
havccffeded in the general mafs any change whatever. Dots not thi«: very iuildvn jppearancc 
of the naufea and vomiting feem to render it probable that the poifon of the Ratti.£*Snakc 
«acru confidcrable efifcds 011 the ncrvout nuucr of anii|i«.l» ? 
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ever, and when the fymptoms of a violent adion of the 
heart and arteries take place, mercy may, perhaps, dic- 
tate to us the ufe of the lancet, with the view to mode- 
rate this aftion. 1 fay nothing of the employment of the 
other parts of wliat is called by phyficians the antiphlogif- 
tick treatment, as the condition of the unhappy fufFerer 
wull, in moft cafes, preclude the poffibility of it. 

I fliould Lave been glad to have annexed to this impcr- 
fcQ. paper, a more accurate account of the effeds of the 
poifon of the Rattle-Snake, on the fyftcm of man and 
other animals, and, likc-vife, an analyfis of this fingular 
fluid. The fubjed is, certainly, a curious one, and one. 
the minute inveftigation of which would, probably, throw 
fome lights on the phyfiolsgy of animals, whilft it would,, 
no doubt, ultimately tend to the cftablifhmcnt of a more 
certain mode of treating the bite of one of the moft formi- 
cTable ferpents that has hitherto been difcovered in North- 
America. Eut fuch an inveftigation would require much 
time and patience, and, perhaps, I may add, a portion of 
fortitude. Fully imprefled with a fenfe of the richnefs of 
the field, I mean to undertake the inquiry. Meanwhile,. 
I fliall juft obferve that tlie poifon of the Rattle-Snake 
13 generally of a yellowifh, fomewhat greenilh, colour, and 
that it changes to a darker hue with the heat of our feafons. 
During the period of the animal's amours, the poifon ia 
obfcrved to be of a much darker green than at any other 
time, and it is certain that it is now alfo of a much more afbive 
and deleterious nature. Whether this increafe of aftivity 
depends ontheprocreative pafBon of the animal, or whether 
it is not merely a confequcnce of the heat of the feafon, I 
fhall not decide, at prefent.* 

From the fafts andobfervations which I have fubmitted- 
to the Society, it appears that, in many cafes, the pre- 
vention of the deleterious eflFedls of the poifon of the 
Rattle-Snake, may be accomplifhed by means ^hich. 

are 
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are fimple, and within the reach of almoft every perfon. 
To this fubjedt I anxioufly wi(h to turn the attention of 
phyficians and of phyfiologifts; becaufe the analogies 
which fubfift between the efFedls of this poifon and thofe of 
fome other animals, both of the fame and of different fami- 
lies, are numerous and ftriking. It is highly probable, 
therefore, that our refearches into this fubjeft, would con- 
duQ. us to the knowledge of means whereby we might 
fometimes, perhaps not unfrequently, be enabled to pre- 
vent the conlequences of the bite of the mad-dog, &c. 
Our fuccefs in one cafe ought, at leaft, to ftimulate us to 
make the experiment in another. Let us not, any longer, 
look for abfolutefpecificks. Let us be content that, in the ful- 
nefs of her benevolence, nature, ever attentive to our welfare, 
has enriched her feries of animals, of vegetables, and of 
minerals, wnth beings, wMth objeds, and with means, 
which man, in every ftagc of his improvement, is in- 
ftruded to employ for preventing, for alleviating, or for 
curing at leaft fome of thofe infirmities the whole of which 
conftitute, as it were, a part of his effence, or nature. The 
rage for fpecificks is, indeed, nearly at an end, I -exceed- 
ingly regret, however, that it is ftill, in fome meafure,. 
fupported by the botanifts, who cultivate an ufeful and 
an amiable branch of natural knowledge. Thus, the' 
Flora of almoft every country, and even of a narrow ,dif- 
tridt, or of the fuburbs of a city, is too frequently crowded 
with the moft unqualified recommendations of certain ve- 
getables^ in different difeafes. But the partiality of the 
botanifts for remedies for the bites of poifonous ferpents 
appears to be peculiarly ftriking. Perhaps, this partiality 
may be placed among thofe errors which difgrace even the* 
primordia of medicine. It is certain, that we very eafily 
trace it to aftatc of focicty of which credulity, fuperftition, 
and ignorance are the moft prominent and diftindive fea-' 
turcs* 

Of 
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Of the many travellers who have vifited the countries 
of North- America, there are very few, indeed, who have 
not recorded in their journals at leaft one or two fpecificks 
againft the bites of ferpents. M. le Page du Pratz, who, 
in fome rcfpedts, id a judicious writer, ferioufly informs 
us that the Rattle-Snake " fliuns the habitations of 
" men, and by a fingular providence, wherever it retires 
** to, there the herb which cures its bite, is likewife to be 
** found*.'* Had this gentleman obfcrved that wherever 
the animal, of which we are fpeaking, retires, we find 
vegetables which the full credulity of the Americans has 
led them to imagine are antidotes to its bite, he would not 
have expofed himfelf to the imputation of credulity with 
thofe who are more intimately acquainted with the works 
of nature, or with the powers of medicines* But the 
truth is, that there is no branch of natural hiftory in the 
inveftigation of which even men of fcience have more pro^ 
minently difcovered their ignorance and weaknefs than in 
that of the ferpents. Here, even a Linnaeus, forgetting^ 
the cautious dignity which became the character of him 
who was deftined to reform the fcience of nature, ferioufly 
relates thofe tales which ought to have been confined to 
the ivigivaum of the favage, or to the cabin of the 
moft uninformed hunter. 

To this account of what I deem to be the mofi effe final 
means of preventing the deleterious confequences cf the bite 
of the Crotalus Horridus, or Rattle-Snake, I 
fliall fubjoin a catalogue of a number of vegetables which 
have been recommended for the fame purpofe, either by 
the Indians, or by the white inhabitants of our continent. 
In enumerating thefe vegetables, I have thought it proper to 
give both theLinnsean, or claflical, and the Englifti, or vul- 
gar, names. Some of thefe reputed fpecificks are ufed inters 
ually^ others are employed externally^ whilft others, again, 
VOL. III. P arc 

* 'Vhc Hiftory of LouiHana, &c. p. %^$, Engliih Tnnflatioti 
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are ufed both internally and externally. To fuch as arc 
ufed internally 1 have prefixed this markf : to fuch as arc 
applied externally ^ I have prefixed the mark* : thofe which 
are employed both internally 2ind externally aredefignated 
by both thefe marks, whilft to thofe of which I have not 
learx>ed, with certainty, the particular exhibition, I have 
prefixed no mark whatever. 

Sanguhiaria canadenfis i^ Puccoon^ Blood'rootyTurmerick)^ 
Hy poxis ereila {'[Ere^-IIypoxisjStar of Bethlehem)^ Laurus- 
Sajfafras (* SafTafras), Polygala Senega (f * Seneca Snake^ 
roQt)^ Prenanthes alba [^White Ivy-leafy Dr. Witt's Snake- 
root]^ Hictacmm veno/iim ["fVeiny-Haivk-iveed)^ Cuni- 
la mariana (f Dittany ^ Wild-Bajil)^ ColHnfonia canadenfis 
( t Horfe-iveedy Knot^-root)^ Hydrophyllum canadenfe (f 
Scaly-root), Ribes nigrum (t Black-Currant), Eryngium 
foetidum ( t Fetid''Eryngo)y Arctium Lappa ( * Burdock),, 
Uvularia perfoliata ( * Perfoliate-Uvularia)^ Aletris j^ri- 
nofa {Star-grq/Sj Star-root^^ Afarum — njirginicumt [Heart 
Snake-roots)^ Marrubium ixulgare (f White- Horehound)^ 
Scorzonera hifpanica [garden Vipers-grafs)^ Solidaga {* \ 
Golden-rod. Different fpecies are ufed.), Ariftolochia5>r/>^«- 
taria ( f Virginian Snake-root)r luglans oblonga (* White^ 
Walnut^ Butter^nut)^ Cynogloffum n^irginicum ['\ Virgin 

nian IIounds''tongue)jConwo\yu\us aruenfisi (* Leajl^ 

Bindiveed) Adaea racemofa {"[American Bane-berry^ Black 
Snake-root^ Rattle-iveed)^ Sanicula canadenfis (t Canadi- 
an Sanicle)^ Veratrum luteum [Rattle-Snake-root)^ Erige- 
ron — 'pbiladelphicum? ( f * Robin^s Plantain) Lirioden- 
dvoniulipifera {"[ TuHp-trecy Poplar ^^ Cvocus fativus 

(t Common-^ 



§ Amonp theCheerake, and probably among otKer American tribes, the inner bark of this, 
tree, after being bruifed, iainfufed in water, and the infuflon given to horl'cs which have been 
bitten by the Rattle-Snake. It i* not improbable that thit medicine may fometimet be of 
fer^cc in thefe cafe», as it it certain that the bark of the AmerUan LirioUndron pofTcflet veryr 
adive powers, as a (Umulant and fudorifick. I have ncTCi* |icard that this bark has been cm- 
ployvd for the bite of the Rattlx-i^n/ke in maiu 
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{i[ Cdmmon^SaJron)^ Fraxinus {\ IVhite-A/h) Chry- 

fanthemum ? ( St. Anthonys crofs) Convalkria ( t Solo* 
morCs feaL Different fpecies are ufed,), Ulmus — America'^ 
nai {* ii American Elm) Ofmunda virginiana {y^trginU 
an Ofmunday Fern^Rattlc'Snakc'root)^ Juffiaea? — (*t 
WooJ-'Plantain^RattlcnSnake'-Plantain) Hieracium Kalmii 
( * t Rattle-Snake^Plantain^ Poor-Robin's Plantain). 
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Made at the Untverfity of Cambridge (Ma^acbofetti) in the year 1785, 
Bt Dr. 6. WIL.LIAMS. 
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Accurate determination of the right c^cenfton and declina^ 
tion of ^ Bootes^ and the Pole Star : in a Letter from 
Mr. Andrew Ellicott to Mr. R.Patterson. 

Dear Sir, * 0<aobcri7th, 1788. 

Rrad Kov.T HEREWITH fend you the right afcenfions 
7th, 1788. J^ and declinalion« of /« Bootee, »nd the Pole 
Star. The Declination of /s Bootes was determined by 
comparing its zenith diftance, with the zenith diftances of 
* Lyrae, Capella, « Cygni, y Andromedse, ^ Medufae, and 
J Cygni, whofe declinations have been accurately deter- 
mined by the European aftronomers. The zenith diftan- 
ces, were taken by the fedor which was ufed on the North- 
ern boundary of this ftate, and was made by our own 
countryman Mr. Rittenhoufe, and graduated by a method 
of his own; to fay more in its favour, would be fuper- 
fluous. The right afcenfion was determined by comparing 
its paflage over the meridian, with the moft convenient of 
thofe contained in the loth table, annexed to the 6rft 
Volume, of the Rev. Dod. Mafkelyne's aftronomical ol>* 
fervations. This ftar will be found very ufeful, in de^^ 
termining latitudes within the Northern, and Southera: 
limits of the United States. 

The right afcenfion and declination of the Pole ftar, I 
have deduced from the obfervations of the Rev. Dodof 
Mafkelyne. This ftar is of fuch confequence in tracing 
a meridian, that it is a wonder fo little attention has been 
paid to it by the European aftronomers : it is however lia- 
ble to one inconvenience, on account of the change in its. 
annual variation in right afcenfion ; but this may be near- 
ly corrected for many years, by ufing an arithmetical pro- 
greftion, an example of which will be found at the end of 
the tables of aberration and nutation. In 
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In applying the carredions contained in the tables of 
aberration and nutation, it is only necceflary to obferve 
tWs rule. When the Sun's place or place of the Moon's 
afcending node is oil the left fide of the firft column,—* 
ufe the fign on the left fide of the column required, and 
vke 'uerfa. 
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j * Thcri^ht Afcenfionof this Star (independent of ^e Ann. Var.) mud he,incKafcd'by 
Un arithmetical prOgreflion, the firft term and common difference of which it l''.oi, and the. 
jiumberof terms will be the years dapfcd lince 17189 :— as for example, let it be required t« 
find the Right Afccnfion of the Pole Star, on the id of January .1800. Then l.^'oiXiin 
jiJ'li the laft term, and ii/'iz.4^ 1.'' oi » I2.''l2=s the fum of the extremes ;—thea 

66."66 which is the fum of the progreflion,— then the Annual Variation 

aoi 3^,83 =ss 33 33," this added to os. X2' %y 7". 06. will giyc 
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^•.^3^ 5' 40." 39, and this fum incrcafcd by the fum of the progreiiion i' 6." 66 will give 
6s. 13 6^ 47." 05, for the mean Right Afccnfion of the Star : but if the Right Afcemioa 
of the Pole Sur is required before the beginning of the year. 1689, then the Ann- Var. and 
liun of the progrclIioD will be dedu(^vc. 
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Account of federal Houses in Philadelphia^ ftnick ivith 
Lightning, on June 7, 1789. By Mr. David 

RlTTENHOUSE,^«^Dn JOHN JONES* 

^;;;^, Jg^Jy 1^ N SuTiday the 7th of June, 1789, whilft 
V_/ a thunder-guft from the South-weft wa» 
pafling over this city, a fla(h of lightning ftruck two ad- 
joining buildings, the kitchens of houfes on the Soutk 
fide of Drinker's Alley.. 

The annexed drawing reprefents an infide view of part 
of the Souih end of thefe buildings. The funnels of the 
two kitchen chimneys, and thofe of the two chambers^ 
over them are carried up feparately by the fide of each 
other. They had been originally of the fame height, but 
that on the right hand next the middle has been raifed* 
fince about two feet higher. There was a fire burning at 
the time in the two kitchen chimneys, whofe funnels are 
carried up in the midft of the flack. The lightning at 
the fame inftant pafled through thefe two funnels, and by 
r^rifying the enclofed air, forced out the wall on the 
North fide of each down to the roof. It continued down 
that to the left, until it came to the iron hook fufpended' 
on the crane, where a woman, who was ftanding by the 
firefide, fays ft>e faw it like a large ball of fire. From* 
thence it pafied either along the hook or the crane, or 
probably both, and entered the hearth at A. clofe to the 
back wall, throwing up the bricks and earth, and making* 
a cavity as large as a man's head. That part of the light- 
ning which- came down the right hand funnel, came out 
of it at B. making a flight erafure of the roof, clofe along' 
the chimney, until it came to C. where it proceeded 
tlirough the roof> and along the furface of the wall to Dl 

Her^ 
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Here It entered the chamber, tearing ofFforae of the ciel- 
ing and plaiftering of the wall. At E. hung a glazed pic- 
ture with a gilded frame, which' was (hivercd to pieces. 
It appears to have pafled both ways along the gilding of 
the frame to the oppofite corner, from thence it pafled 
along the furface of the wall in a crooked line, which it 
has marked pretty ftrongly, about half an inch wide, to 
the upper end of the lower hinge of the clofet door. From 
the bottom of this hinge it feems to have pafled, by the 
rivets through to the infide of the clofet, and probably by 
a nail through the floor, burfting off the cieling and 
lathing of the clofet of the kitchen below. This clofet 
door was broken to pieces, and thrown to a diftance by the 
explofion, the left hand ftile only remaining. From this 
clofet it feems to have difperfed in every dire<aion. No 
traces of it arc to be feen on the walls of the cjofet, but a 
number of pewter plates and difhes which were (landing 
on the (helves were a little melted where they touched 
each other only. Part of the lightning appears to have 
pafled along the fhelf over the fire place, on which 
ftood a coflFee-pot ajid other kitchen furniture, which it 
only difplaccd without injuring them. At F. a large hand 
bellows was fufpended by a firing on a nail, the back 
board of which was fplit through, apparently with great 
violence. 

Both the kitchens were filled with fmoke, foot, and 
aflies by the explofion, but no pcrfon hurt. The woman 
who faw the ball of fire at the upper end of the pot hook, 
is confident that it proceeded upwards. This o{^nion was 
probably founded on the explofion of the bricks and earth 
upwards at A, We know not any appearance which, 
could determine whether its progrefs was upwards or 
downwards. 

A young woman who w^s fitting on the right fide of 
the clofet door, within a foot of the £htvered part, re- 
ceived 
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i 



EFFECTS CF LIGHTNING. 121 

ceived no other injury than a flight difcoloration in one 
of her feet, with a fenfe of numbnefs in both, which dif- 
appeared the following day. 

From this flack of chimneys, in the direction of the 
ftorm, that is Southweft. there is no lightning rod, nor 
any more elevated builaing, for a considerable diftance> 
which might have intercepted the ftroke; but immediately 
to the North and North Eaft, the adjoining buildings arc 
much higher, and there is one pointed rod, at no great 
diftance. 

It is remarkable that the lightning pafled through the 
two chimneys only which had fire in them, though two 
others were contiguous. And we were told that the chim- 
ney which it quitted at the roof had very little fire in it. 
The late Mr. Henry, in a paper read before the Philofo- 
phical Society, has endeavoured to fliew that heat is the 
conducting medium of the eledirical fluid. It may perhaps 
be doubted whether it is the matter of heat, or the efFeds 
of it in rarefying bodies that difpofes them to condudl 
eledricity. It is however certain that barely rarefying the 
the air, without any additional heat will make it condudt 
the eledrical matter readily, and probably it was the co- 
lumn of rarefied air which conduced the lightning down 
thefe chimneys. Whilft volcanos are throwing forth pro- 
digious columns of fire fmoke and afhes, corrufcations of 
lightning are frequently feen amongft them : the exten- 
five rarefaction of air, produced by thefe immenfe fires, 
affording the means of reftoring the equilibrium of the 
eledlrical fluid to very great diftances. We may from 
hence conclude that it is fafer to be near a chimney that 
has no fire in it, during a thunder-guft, than one that 
has fire. 

The houfes above defcribed were flruck in the begin- 
ning of the thunder-guft, and before it had rained any. 
Sometime afterwards, in the greateft fall of rain, the light- 
YOL. III. Q^ ning 
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ning ftruck Mr. Blanchard*s houfe, in third ftreet. This 
is a three ftory houfe, having two ftacks of chimneys, 
Eaft and Weft of each other one on each fide of the high- 
eft part of the roof. Several bricks were thrown off one 
corner of the weftermoft ftack. The lightning is fuppof- 
ed to have come down a wooden rod, furnifhcd with an 
iron fpindle and vane, the whole about fourteen feet in 
length which ftood by the fide of this chimney top, though 
no marks of it are vifible on the rod. From near the foot 
of this rod it proceeded down a rafter on the Eaft fide of 
the roof, fplitting it through its whole length, and break- 
ing up the fhingles over it. From the foot of this rafter 
it proceeded quietly down a copper fpout without injuring 
the building or leaving any other traces on it. 



N°. XV. 

Jn Account of the effeSis of a Jlroke of Lightning on a 
Houfe fur nijhed ivith tivo ConduSiersi—in a Letter from 
Mejfrs. David Rittenhouse and Francis Hop- 
KiNsoN ; to Mr. R. Patterson. 

Read oa. £^^ N Tuefday evening, the 1 7th of Auguft, 
15. 1790. yj j^g^^ ^^^ dwelling houfe of Mr. Thomas 

Leiper, at his Mills, near Chefter, was ftruck by lightning. 
As this is a remarkable cafe, the houfe being furniftied with 
two good condudlers, Mr. Leiper requefted us to view the 
lituation of the building and the efFedis of the lightning, 
which we did three days after the accident. 

The houfe ftands at the foot of a pretty fteep afcent, on 
the Weft fide of Crum creek, and within a few yards of 
the mill dam. It is a regular ftone building ^6 feet by 
32, two ftories high at the Weft end, above ground, and 

three 
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three fiiories at the Eaft end. At each end there arc two 
ftacks of chiinnies, which rhc from the roof about half 
way between the eaves and the ridge. The pointed con- 
du^cors, one at each end, are fattened to the two mod 
Southerly chimnies, and are brought diredtly down the 
outfide of the wall to the ground, which they enter pro- 
bably but a few feet, on account of the rock. The rods 
are well made the pieces being fcrewed together and not 
conne£led by hooks. 

The cloud which difcharged the lightning came from 
the Weft, and the fluid appears to have proceeded down 
the Weftern conduftor, at leaft in part, for the point is 
melted down to a confiderable thicknefs. The next per- 
ceptible effedl of it is on the South fide of the fame chim- 
ney, where it has torn up the fliingles of the roof nearly 
18 inches in breadth, from the chimney diredlly down to 
a water gutter, covered with copper, which runs along 
the roof from Weft to Eaft a foot above the eaves, and at 
the Eaft end is connedled with a copper fpout which comes 
diredily down along the wall, within four feet of the earth, 
where it difcharges the rain water into a cedar tub, bound 
with iron hoops. 

The lightning appears to have pafled quietly along the 
copper, the whole length of the gutter and fpout. About 
a hands breadth below the end of the fpout it tore off and 
Ihivered in pieces an inch board, which pafled down be* 
tween the fpout and the wall and had been lower down 
than the fpout, partly pafling into the tub, it made its way 
through to the outfide, and thence into the earth, throw- 
ing off^ many fmall fplinters from different fides of the 
tub. 

Another part of the lightning appears to have proceed- 
ed along the Weftern rod until it came diredly oppofite to 
the copper gutter, from which it is diftant 6 or 7 feet : it 
then ran along the cornifh, part of which it threw off in 
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its courfe, to the end of the gutter, where it united with 
that part firft mentioned. That fome part was difcharged 
into the earth by this condudlor is evident, for the furface 
of the earth was thrown up at the foot pf it. 

Immediately Weftward from the houfc the garden rifes 
pretty fteep, fo that at the diftance of lefs than 20 rods the 
lurface of the ground is higher than the chimney tops, and 
immediately adjoining is a grove of oaks and other trees, 
of the ufual height. 

It may feem extraordinary that the eledric fluid was not 
difcharged through fome of thofe trees, which are fo much 
higher than the houfe, and over the tops of which the cloud 
muft have pafled before it reached the houfe. But perhaps, 
on account of the vicinity of the water, the houfe, with its 
conductors, including the copper fpout, afforded a more 
ready conveyance. The hill, Wefl of the houfe is one 
continued rock, covered with a few feet, or rather inches 
of earth. The rock is probably but a bad condudtor, and 
the earth on its furface pretty dry, for it had not yet rain* 
cd at that time. Had the earth been fufEciently moifl: at 
the foot of the conduftor, it is likely we (hould not have 
feen any effedls of the lightning. 

This cafe feems to give fome force to an objedlion made 
long ago to the ufc of pointed rods. That is, that they 
may fometimes invite a difcharge of the eledtric matter, 
•which would otherwife have pafled elfewhere, and which 
they are neverthelefs infufficient to convey, without injury 
to the building. But it is by no means certairrthat the 
houfc would have efcaped had it not been furniflied with 
rods ; for we very often fee the lightning ftrike low trees 
and buildings in the neighbourhood of others much high- 
er ; and, befides,' had not the copper gutter and fpout fur- 
niflied fuch an excellent condudlor, the fluid might have 
pafled quietly through one or both of the rods. But by 
whatever means the difcharge was promoted in that par- 
ticular manner, the damage done to the building was trif- 

lino;. 
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ling, and no part of the infide fufFered in the leaft, not- 
withftanding that the ftroke, by the prodigious noife which 
accompanied it, feemed to be very powerful. 

It is remarkable that a perfon was fitting at the time in 
a door on the ground floor, not more than 4 feet from the 
lower end of ihe copper fpout, who received no injury, 
though he very fenfibly felt the fhock. 

From our obfervations on the above cafe, as well as fomc 
others that have occurred, we would ftrongly recommend 
to thofe who put up pointed rods, that the lower end be 
funk fufficiently deep to reach moift earth in the dryeft fea- 
fons. And we fubmit it to thofe converfant with eledlrical 
philofophy, whether, when there are more rods than one 
to a building, it might not conduce much to its fafety to 
form a good communication between the rods, and like- 
wife between them and a copper water fpout ; carrying 
an iron or copper rod from the lower end of the fpout a 
fufficient depth into the ground. 

Thinking it poffible that the above may afford fome 
hints for improving the means, now pretty generally in 
ufe, for guarding againft the fatal effedls of thunder ftorms, 
we have thought proper to lay it before the Society, and 
Ihall be happy if it receives their approbation. 
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Experiments and Obfervations on Evaporation in cold Air^ 
by C. WisTAR, M. D. 

Read Sept. TT^URING an experiment with a frigorific 
ai i7«7. £ J mixture, I frequently had occafion to intro- 
duce my hand when it was wet, into a cold vefTel, and 
obferved that while it was in this fituation, a fmoke or vi- 
fible vapour arofe from the moifture on it, which ceafed 
when it was withdrawn into warmer air, and returned 
upon my replacing it in the vefTel. In 
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In order to cbfcrve this prccefs with more accuracy, I 
fixed an empty tin jar in a tub, and filled the tub with a 
mixture of fait and Ihow, fo that the veflel was completely 
lurroundcd with the mixture, and the air in it was foon 
reduced to the temperature of fait and fnow, or to o** of 
Fahrcnhcit^s fcale. 

In this fituation, I fufpended in it, a rag which had 
been dipped in water of the temperature of 40** — as foon 
as it defcended within the veflel, it began to emit fmoke 
or fenfible vapour, and continued doing fo, a confiderabic 
time. — While fmoking it w^as drawn out, and the fmoke 
ceafed. — After this, it was replaced in the veflTel, and a- 
gain began to fmoke. 

This was repeated frequently, and always with a fimi- 
lar refult, fo that I had no doubt of the faA. — In the firfl: 
cafe in which I obferved this fmoke to arife, the moift body 
muft have enjoyed a heat of 98'' or near it, as it was my 
hand ; by this experiment it appeared that a moift body 
of 40** would fmoke alfo in the fame circumftances, and 
I now wiflied to know whether this would be the cafe with 
a body ftill colder. — For this purpofe a fmall piece of Ice 
was fufpended in the veflel, as the rag had been before— 
it fmoked when firft fufpended there, this fmoking ceafed 
when it was drawn out, and returned when it was placed 
in the veflTel again; precifely as it had happened when the 
rag was ufed. — Another lump of ice was dropped into the 
veflTel and allowed to remain there, it fmoked for twelve 
or fifteen minutes and then ceafed. — Snow fmoked in the 
fame manner, but not fo long. 

To be certain that this vapour really arofe from the ice, 
a fmall mirror was fufpended horizontally in the cold veC- 
fel — It continued fo a long time without contrafting any 
moifture or dullnefs on its furface — The ice was then in- 
troduced under it, and, although there was a confiderable 
diftance between them) the mirror foon became encrufted 

with 
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with hoar froft. To prevent deception, I varied this ex- 
periment by placing a tumbler inverted in the cold veflel— - 
It remained there a long time, and its furface, both with- 
in, and without, continued free from any moifture or 
froft — I then introduced under it a piece of ice, and in a 
few minutes, the whole internal furface was covered with 
froft. 

This proved clearly that the vapour arofe from the ice 
alone; and during this experiment, another fa£t of the 
fame nature occurred.— When the mirrors or tumblers 
were removed from the cold vefTel into the air of the roomt 
which was 34^, they foon attradked moifture from it, which 
appeared on their furfacesin the form of ice or froft; they 
were replaced in the veflel when thus encruftcd, and the 
ice foon difappeared, iheir furfaces becoming as bright as 
before. 

The whole of this procefs was pleafing, — while the 
mirror remained in the cold veflTel, its furtace continued 
bright, very foon after it was placed in the air of the room, 
it became dull, as if breathed upon, this dullnefs increafed 
to an evident moifture confifting of fmall drops of water, 
a fibre of ice then formed fuddenly in the moifture, a fe- 
cond appeared to flioot from this, a third from the fecond, 
and fo on, until the whole was congealed. When this conge- 
lation was completed, the mirror was returned to the cold 
veflel, and the ice difappeared in about the fame fpace of 
time in which it had formed. 

This colledion of moifture on the furfaces of bodies 
cooled to o^, and then expofed to air of 34^, is analo* 
gous to the formation of drops of water on the furfaces of 
cool bodies expofed to the warm airof fummcr, it proves, 
that even in cold weather, a large quantity of moifture 
exifts in our atmofphere. 

When the ice was in the cold veflel, I obferved that it 
fmoked but about twelve or fifteen minutes, and fufpedlcd 

that 
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that perhaps the evaporation continued no longer, to dcr 
terroine this point, I placed two tumblers in the cold vef- 
fel, and when they were cooled, placed a lump of ice ifi 
the fame fituation and inverted one of them over it — this 
tumbler became encrufted with froft as before; it remain- 
ed twenty minutes and then being removed, the other was 
inverted over the ice in its place, but although the fecond 
tumbler remained a long time in this fituation, its furface 
continued perfedly free from any moifture or ice whatever. 
This refult appeared to me a full proof that the adual, as 
well as the apparent evaporation, ceafed in a few minutes 
after its commencement ; but from the whole of the ex- 
periments I was induced to believe that, while the evapo- 
ration went on, it was much more rapid in the cold veffel, 
than in the open air which was fo much warmer— to deter- 
mine this accurately, two lumps of ice of the fame weight 
and form, fhould have been expofed a given time, one to 
the air of the veflel, and the other to the air of the room, 
and then weighed accurately ; but having no nice fcales, 
I was reduced to another expedient much lefs exadi. — As 
moifture is very confpicuous on mirrors or poliflied furfac- 
es, I thought of comparing one of them which had been 
moiftened and placed in the cold veflel, with another which 
had been equally moiftened, but placed in warmer air,— 
for this purpofe I took two razors highly poliflied, and, 
after expofing them to my breath fo that each was equally 
dull, I placed one of them in the cold veflTel, and at the 
fame time, held the other in air of 34^ — in feveral inftances 
the razor in the cold air loft its moifture fooneft, and in 
fome other inftances, both of them loft their moifture fo 
quickly, that it was difficult to compare them. 

I refrain however from drawing a conclufion from tliefe 
refults, becaufe when the fame razors were expofed to my 
bieath, and then placed, both of them in air of 34% one 
loft its moifture in lefs time than the other — although this 

circumftance 
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circumftancc leflened my confidence in the refult of the 
laft experiments, it may be explained upon the fame prin- 
ciples which explain the others : in the mean time it is 
certain, that when both, razors after being cooled to o*, 
%vcre moiftcned with my breath, and in that fituation ex- 
pofed, one to the open air of 34% and the other to the air 
of the cold vcffel, that which was in the veflel loft its 
moiftnrc, while that in the open room appeared to receive 
additional moifture from the air around it. 

It has long been known that evaporation continues when 
ihc air is below 32""; befides the familiar faftof drying lin- 
en in freezing weather, Mr. Boyle found that the weight 
of a piece of ice was diminiflied, by expofing it to the 
open air during a cold night — Captain James who win- 
tered at Charlton Ifland in Hudfon*8 Bay, has related that 
the fnow, in that hitter cold country, often difappears 
without melting. Mr. Wilfon, profeflbr of aftronomy at 
Glafgow, obferved that a thin cruft of ice on the cafe of 
his telefcopc difappeared while he Mfas making an obfer- 
vation, during an intenfely cold morning: he has related 
this fadt in the Philofophical Tranfadions, and infers from 
it that evaporation continues in very cold weather. 

It therefore is not furprizing that evaporation (hould 
go on in the cold vefTel, but from all the circumftances, 
and efpecially from that laft related, refpedting the 
razors, I cannot refrain from inferring, that there was 
more evaporation in the cold veflel, than in the air of the 
room, and believe that thisfadi: maybe explained without 
deviating from the true principles of evaporation. 

Water unites with the atmonfphere, or evaporates by 
three proccfles, which are (to appearance at leaft,) diff^er- 
cnt from each other. 

I . If it be expofed to air of its own temperature, or warm- 
er than itfelf, it diminiflies infenfibly. 

VOL. lU. R 2\ If 
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2. If its heat be increafed a certain degree above that of 
the air to which it is expofed, a vifible vapour or fmoke 
will arife from it, which will appear more or lefs in quan- 
tity in proportion to the heat. 

3. If it be heated to 212% while expofed to the pref- 
fure of the Atmofphere, or to 98 ^ in vacuo, fmall tranf- 
parent globules are formed fuddenly, and with a crackling 
noife, in that part of it which firft receives the heat; thefe 
globules, which are compofed of elaflic vapour, afcend 
through the water as quickly as air would do, if in the 
fame circumftances : as foon as they efcape from water in- 
to air, which is colder, they are converted from tranfpa- 
rent elaftic vapour, into vifible inelaftic vapour or fmoke, 
which pafFes through the air as other vifible vapour does: 
the formation and paflage of thefe bubbles through the wa- 
ter, produces that motion in it which we call boiling. * 
Any perfon may be convinced of this, by applying a can- 
dle to the bottom of a flafk or thin glafs veifel which has 
a fmall quantity of water in it. 

The evaporation produced by immerfing moift bodies or 
ice, in cold air, refemble* the fecond kind which I have 
defcribcd (or t^at which produces fmoke,) in feveral re- 
fpefts. In order to make water fmoke, you need only 
render it warmer than the air to which it is expofed ; thust 
to give a very familiar example, a di{h of tea, when firft 
poured out, fmokes at the fire fide, when it has loft fome 

of 

• I hnvc ftiitcd that ^'atcr will boil In vacuo, with a heat of 98** upon the authority of Mr. 
Wr.tt ; li!i: :ip c'..!lir v .nr^u- wilL-'rilt from water in vi.cjo wiun tlK boat is murl; lovvtr— 
Some rTLD'.lcmtn ii.ivc rtlate 1 in th^.' Ph!. Ibjihicnl rriiiCic^lic^ns, tli.it whtn they were making 
cxperimtn -.with iht hutonurcr in in tr\!.i'iicd r -i ivcr, an cl.ifnc va|.uur aiof'j frji.i tLe 
moir. lc^:hrrs, anJcoiiipr. {T^-d rli;. larrciiry in the Itaijmrttr. Tluy alio refer ro tl'jexpcri- 
ri:cii'..' 'if Lor.l Cavc-tvli'ii, r.ni.1 h'nn tf.v f^ tlicy fay .t ajpcr-, ili it \vai«.rof ?a^ yli^IUeii an 
cln!'.!'. *aj:otir when tlic rt-.^oivcr \\'a:> fo mu/.* e\'-.v;.i.L. I, ''lat rf.e Barometer h:;k to of an 
inch, Of when 1-40 ci the cor.-im >ii proiiarc of ♦'-. ' l:iioJj.I\t«; ri'iruin»>l ; a:il tiiut whci: the 
Buronit'tir funa. to ^. 'jf.i.i inch, ..rilint 120 oru) ijftij'.' . :\i,i •■» ;.-:_il'irc rtni. '..U' ' ' _ r:i:uc 
kind of v;-.pf ur arofc fr«#ni v\ i^tr of the temperature of .»! ". 'J !ii> Hi :^l th-^riiorc wr.cn it- teoi- 
ptraiure is 41". or np.vardG m.iy \c conhckrcu a- In a v.onf\.i.it nif-s to aiVun'e t!..' fi>i:u of 
ciallii- vajMur, wl-.i-.h ni''.ii Is coinit^ractcd h\ i!i:'w."Tht oi rhr arimifj-lurc. Sec Nairu'sac- 
couuLs ©f tipcrlnicnts with the air pump, in Vhil. 'rrunfactiorii, part iu, I777i 
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of its heat this fmoking ceafes, but if removed to a cold- 
er place, (as the outfide of the window on a frofty day,) 
it will fmoke again. Many other familiar fads tend to 
fliow, that vifible evaporation or fmoking, does not de- 
pend upon any pofitive degree of heat, but merely upon 
an excefs of it in the moiil body, when compared with the 
air to which it is expofed. 

The fmoking of water has been afcribed by Mr. de Luc, 
to the paflageof heat or fire, from the moid body into the 
air around it: he fuppofes this fire, to carry fome water 
diflblved in it into the air, thus forming fmoke. 

Without entering into the circumftances of this union 
of water and beat, I think it may be aflumed as a general 
fad, that whenever water and air are in contad, and the 
heat of the water exceeds that of the air in any confidera- 
ble degree, the paffage of heat from the water to the air 
is attended with fmoking, or the afcent of inelaftic vifible 
vapour. 

If this motion of heat and fmoking are infeperably con- 
neded, the reafon why ice fmoked when firft introduced in- 
to the cold veflcl, is very clear, as its temperature was 32^ 
above that of the air in the veflel. 

I do not pretend that this paflage of heat from moifl: 
fubftances into air is the only caufe of evaporation, we 
have already obferved that water will evaporate into air 
which is warmer than itfelf as in the fpeciesof evaporati- 
on firft defcribcd, and in the third fpecies, the elaftic va- 
pour fornxs at the bottom of boiling water without any 
contad with air. But the vifible fpontaneous evaporation 
appears different from thefe, and I think that the hypothe- 
fis which fuppofes it to depend upon the paflage of heat, 
is rendered probable by the following fads which occurred 
during the above experiments. 

I. The ice fmoked for a few minutes only after it was 
dropped into the cold air. 

R a 2. The 



132 EXPERIMENTS ON EVAPORATION. 

2. The fecond tumbler which was inverted over the ice 
continued perfedlly free from any moifture or froft, al- 
though the firft was lined with it. 

3. If one of the razors when placed in the cold vefleU 
was encrufted with a fmall quantity of ice or moifture, this 
moifturc would foon dilappear, but if it w^as in large quan- 
tity, a part only would difappear, and the remainder con- 
tinue unchanged, although the razor w^as kept a long time 
in the cold veflel. 

Now it is probable that in the firft and fecond of thefe 
inftances, the evaporation commenced as foon as the heat 
began to flow from the ice to the air, and ceafed as foon 
as the ice was reduced to the temperature of the air, or as- 
foon as the motion of the heat ceafed. 

The fame I believe happened to the ice on the razor, but 
the razor being a fmall body could have contained but little 
heat, of courfe therefore the evaporation from it mufthave 
ceafed before much ice could have been removed, 

I cannot think of any principle upon which we can ac- 
count for the evaporation going on rapidly at one time^ 
and ceafing at another, except this motion of heat, and 
there are fome other fadls of confiderable importance which 
may be explained by it equally welL Within the Polar 
regions, when the cold is very intcnfe, a fmoke arifes from 
the fea which is warmer than the air of the land ; Crantz 
the Moravian miffionary to Greenland, after defcribing the 
cfFefts of .the violent cold, adds, that " at this time the fea 
reeks like an oven," and that this fmoke is diftinguifhed 
by the inhabitants by the name of y;'^y;;/(9*^. As the 
circumftances attending this fmoking are fo fimiliar to 
thofe which attend the fmoking ice, in the veffcl, there is 
reafon to believe that they depend upon the fame caufe. 

This explanation may alfo be rendered more probable, 
if it can be made to appear that a procefs the reverfe of 
evaporation, depends upon ^ principle the reverfe gf that 

we 
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we have mentioned as one of the caufcs of evaporation. 
The procefs alluded to is that by which moifture is colledl- 
ed on the furfaces of cold bodies expofed to warm air — Dr, 
Franklin has explained this upon the principle that the wa- 
ter in the atmofphere is combined with heat, and that it is 
colledled on the cold furface in confcquencc of the paflagc 
of this'heat into the cold body. This explanation is the 
reverfe of that which I have adopted, and as it explains to 
the fatisfadlion of every one, a procefs the reverfe of eva- 
poration, it ftrengthens that explanation. 

When confidering this theory of our great phUofopher, 
and the pleafing application of it to many important proceffea 
of nature, it occurred to me to try the convcrfe of the propo- 
fition; for if the colleftion of moifture on the furface of a 
body depends upon the abftradlion of heat from the air by 
it, it follows, that when a body is not in a condition to 
receive heat from the atmofphere, no moifture can colleft 
upon it. 

As mirrors (how the prefcnce of moifture with fo much 
accuracy I heated one of them, and found that although, 
when below 98°, they are covered with mift, if expgfed 
but a moment to the breath, yet when heated but little a- 
boveQS"", I could not imprefs any moifture upon it, al- 
though it was applied clofe to my mouth and breathed up- 
on very frequently. Dr. Franklin's propofition requires 
nothing to confirm it, but if it were doubtful, this laft 
experiment would furniftx a ftrong argument in its 
favour. 
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PoJlfcript /(? Mr. Barton's '^Letter, to Dr. Kit- 
ten house, of the lyth of March, ^79^' 

R«jD<c. O INCE the date of my letter, on the fubjefl 



s 



2d, 179'. j^ Qf population and the probabilities of the 
duration of human life, in this country, an adual enu- 
meration has been made, of the inhabitants of the United 
States J and the returns of the cenfus have been tranfmit- 
ted to the fecretary of ftate, from all the diftricts in the 
union, excepting the ftate of f South-Carolina. 

I beg leave, therefore, to fubjoin four tables, deduced 
from thofe returns; inafmuch as they may ferve to eftablifh 
fome of the pofitions, which w^ere advanced in the letter 
referred to, and to verify the obfervations refulting from, 
the fadls therein ftated. 

The table, N^, i, gives the ratio of free white males, 
lander fixteen years of age, to the intire number of free 
white males, in each ftate, refpedively : And N^ 2 gives 
proportion^, of the like kind, for four feveral fedions of 
the ftate of Pennfylvania, 

The 

• The reader is requcfted to correiV, in that letter (fee page aj), the following error«, 
ipvhich were ovcrlookc<i until after the paper was printed — viz. page 27, line 6th from the boN 
torn ; for on read (/«. — Same J^ajrc, line 4th, from the boUoni, for bijl. rc\,7i rf,i.//tier.ej-^Tc:id 
4//?, revi//«tfui.yr/.r/ir.j.— Same page, line .^<1 from the bottom; iov trcLibiir.ifs^-TCtA probahUi'^ 
/.v.— I^agc 30, laft line; erail* the words in to.'/Ji.i.'r.—Pa^^c 31, line 3d, from tiic bottom ; 
9ur rerfiiiii — Tend rtr/JUfs. — Page ^s> lines i^th and 2.^th from the top; read the propor- 
tion of free white males, unJer id years of a^g, to ii'.e whole number of /'re^ xvUtemales^ cf all 
MZ"y *° Maffachufttts, &c. Same page, line 4th, ironithi* bottom; for 1783— read 16S3.— 
Page 37, line 20th, from the top; for 1536— read 1535.— Page 2,$^ line 141)1, from the bot- 
tom; for fOi'/r/ry, ^irg. read «i./i/y ftr^wj, — Page 47, line 19th, from the tr;p; for 925 xclom 
—read 92^ 0/ witoOT.— Page 59, lines 7th and 9th, from the bottom ; the letters ^J) and /'/y, 
referring to notes, fliould be tranfpv>fcd, in order to defignate the notes to which they pro- 
perly refer :— And the note marked flj^ (p-gc Ci. ! ift line, and enuing with the word ** in- 
habitants,") (hould be placed at *hc concIuf:on cf the whole ; tlie tabic, at the top of page 
6», being a continuullon of the note ir.aii ;-d fij, 

f Since this paper v/a? read in the locieiy. the cenfus for South-Carolina has been compleat- 
ed, and the rJ..!t puVjliflied by authority. Such alterations have therefore been made, la tJlc 
lubfcc^uciit pari of the obicrvauonsy as to accoxumotkte tbouto that circuzuitaccc. 
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The table, N", 3, exhibits the ratio of free white males 
to free white females, in the feveral ftates, refpedively, 
including the South-Wcflern territory : And N°. 4, fhews 
fimilar proportions, for the before mentioned four fedlions 
of this ftat^. 

By the cenfus, it is found, that the intire number of free 
white male inhabitants, in all the ftates, coUedively, is, 
to the number of that defcription under fixteen years of 
age, in the fame, as 100 of the former to 49. 52, of the 
latter: and it may be prefumed, that nearly the fame ratio 
obtains among the Females. It is alfo found, that the 
number of free white male, to that of the free white fe- 
male inhabitants, in all the ftates, colledively (and includ- 
ing therewith, the South-Weftern territory), is, as 100 
of the former to 96. ^(^^ of the latter. 

Although there arc in the United States, (taking the 
South-Weftern territory, like wife, into the calculation) 
nearly ^9^000 more free white males than free white fe- 
males; yet it appears, that the ftates of Maflachufctts, 
Rhode-Ifland and Connefticut, contain nearly 9,000 more 
of the latter than of the former. In general, there is the 
higheft proportion of females in thofe ftates, /rom which 
there have been the greateft emigrations; becaufe more 
men than women migrate: — Hence we find the higheft: 
proportions of males in Kentuckey, Vermont and the 
South-Weftern territory, to which the moft numerous mi- 
grations have recently been made. 

We obferve, alfo, the hi;^!icft proportions of perfons un- 
der fixteen years of age, in the ftates of Kentuckey, North- 
Carolina, Georcria, South-Carolina, and Virginia; where 
the pop.ih^Mu Is ihin, in comparifon with the extent of 
territorv, .ip.d vvhcrr — owing to the facility of acquiring 
la'^O'i, ..11 which ample and certain fubfiftence is readily 
obtiiin:.'' — people marry earlier in life and produce the 
moic cliildivin. 

The 
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The fame obfervations will apply to tlie Rate of Penn- 
fylvania. This ftate contains twenty-one counties: — ^The 
capital contains the higheft proportion of females to males; 
the nine oldcft counties — compreheudinp; tl;e moil popu- 
lous part of the ftate, and excluding the ca;)ital — have a 
lower proportion of females; the eight counties next fet- 
tled, in point of time, give one ftill lower; and the four 
counties, laft fettled, give the loweft: proportion of all. 

This order is dire<5lly inverted, with refpe£l to the ra- 
tio of perfons, under fixtcen years of agc^ to the intire 
mimbecof all ages, in thofe feveral fcvflions of this ftate; 
the four tranfmontane counties containing the higheil pro^ 
portion of males under fixteen, and the city of Philadel- 
phia having the loweft. 

The courfe of the migration of our inhabitants, is from 
the long-fettled and moft populous parts of the country, 
towards the cxtenfive trails of yet unimproved lands in the 
new ftates, and on the frontiers of moft of the older ones. 
This is, evidently, the principal courfe of the various pro- 
portions in the number of males to females — and of per- 
fons under fixteen years of age, to the intire number of 
all ages, — which are found in different parts of the union : 
And the operation of this caufe is, alfo, plainly difcerni- 
ble in Pennfylvania; the progrefs and adual ftate of its 
population, correfponding with the principle. 

Other caufes undoubtedly concur, in producing thofc 
inequalities of ratio in different fituations, which have 
been noticed; butthefe, it is not neceffary to inveftigate. 

It may not be improper to obferve, in this place, that, 
in calculating the ratio of annual deaths to the living, for 
the city of Philadelphia, the eftimate of ^'^ dying annu- 
ally was made, on the prefumption of this city containing 
41,580 white inhabitants. The cenfus makes the number 
only 40,442 ; — at which rate, the annual deaths would 
amount to one out of every 43 ^VV* of the living. But, 

as 
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as a very confiderable number of thofe who refide ia the 
vicinity of Philadelphia — probably for feveral miles ag- 
round — bury their dead in the city; and as the cenfus is 
generally fuppofed to fall fhort of the real numbers of our 
inhabitants; the conjectural eftimate, before mentioned, 
cannot be much too high, if any. 

Many other obfervations, relative to the fubje£t of this 
enquiry, will be fuggefted by an examination of the an- 
nexed tables, and of the cenfus itfclf : but, if fuph as have 
been offered fliould ferve to elucidate that fubjedt, it will 
be a gratification to me, to have contributed my mite on 
the occafion. 

\V. BARTON. 
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Kcw Notation of Mtijicj in a letter to Francis Hop- 
KiNsoN, EsQ^ by Mr. R. Patterson. 

Read Mar. T^ H E happy influence of mufic on the human 
7, 1788. J^ charader is univerfally acknowledged : what- 
ever, therefore, may have a tendency to facilitate the pro- 
grefs ot this fcience will not, I am perfuaded, be thought 
unworthy of your notice. 

I have long regretted that the art of printing, which 
more than any other modern invention, has contributed 
to the progrefs of ufcful knowledge among men, has, in 
the fcience of mufic, been hitherto exercifed in fo limited 
^ degree. It is true there is a method of printing mufic, 
by types made for the purpofe; few printers, however, 
efpecially in America, are furnifhed with founts of this 
kind, and in general, when one would publifh a piece of 
mufic, he is obliged to have recourfe to the troublefome 
and expenfive mode of a copperplate impreffion; and hence 
it is that publications of this kind are fo very rare among 
us: and yet, I apprehend, that no good teafon can be giv- 
en why mufical founds might not be reprefented by the 
common alphabetical charad:ers, as well as the articulate 
founds of a language. 

In mufical founds, two things, you know Sir, are 
chiefly to be confidered; namely, tone and time. The 
latter, according to the common notation, is denoted by 
peculiar charadlers appropriated to the diff^erent lengths 
or intervals of the mufical founds, and the tones them- 
felves by lines and fpaces on which the aforefaid charac- 
ters are placed. Muficians have been long agreed to de- 
nominate thefe lines and fpaces by the feven firft letters 
of the alphabet: now if the tones of mufical notes, inftead 

S 2 of 
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of being reprefcnted by lines and ipaces,. we're denoted l)y 
the letters which denominate thefe, and their times by the 
common flops or marks of paufe in reading, fubjoincd to- 
the letters, this notation of mufic would certainly be as 
natural as the common one, and would moreover have this 
great advantage, that muTic might tKen be printed with the 
cominon alphalDetical types; by which m^afts all the in- 
convenience and expcnce attending the publicaifion of rti\i-^. 
fic, according to the ufual notation, would be ax'oidedj. 
a magazine or common Tiews-pa.pep, would then become 
a convenient vehicle for publifhing the moft celebrated 
iiirB or pieces of mufix: (which any one might afterwards, 
if he fliould think it neceffary, prick off for himfelf in the 
common form) and thus contribute to difFufe a more ge- 
neral knowledge of this ornamentil and humanizing fcl- 
ence. 

To explain this rtiatter more ftilly. Let the feven 
notes, a, b, c, d, e^ f, g, on one of which the cliff is plac- 
ed, be printed in fmall Roman letters; the feven notes 
next above thefe, iii fmall Italics; the next feven, when- 
any of them ihall occur, in Italic capitals; and the feven 
notes below the clifF-odave, in Roman capitals. Thefe 
lour ofkaves, viz. A, B, C, D, E, F, G ; a, b, c, d, e, f, g; 
a^ h Cj dy e^fyg; Jy By C, i>, £, F, G; will be moife than 
fufficient to exprefe all the compafs of tone oh any parti- 
cular cliff. The governing flats or fharjis which are 
tifually placed at the beginning of a tune, when tranfpofi- 
ed from its natural key;, as alio the cliff, time, mood or 
other circumflance, may be expreffed in vvords at length 
after the title of the tune. Accidental fiats, fharps and 
naturals, to deviate as little ais poffible from the common 
notation, I wouW exprefs as follows: the flat by a fmall 
b, placed before the note afFe£led, and fet a little higher 
than the other letters in the line. This may be done ei- 
ther by ufing a letter of a fmaller body and ijpacing it up, 

or 
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or by what printers call a fitpt/i6r Utttr^ fuch is are com- 
"moTily trtcd for -riotes of reference. The pbruJoh and fize 
cf tliis b, wiU fufficiently diflinguifh it frbm the liote of 
'thit niirrte. The afterifrh, or if it fhoiild be t'houg'ht better, 
a finail x, placed before the note, •will very well ek-- 
prefs an accideritkl (harp; kAd the kVtdr ii, a natural ; and 
though thefe charaders for fliarps and Aafturife caA never 
be miftaken for notes, yet for the fk'ke of uniformi- 
ty, and to prevent all pdflible eriibkrraffmerit iri treading, 
I vvoul^ place them alfo a Httle highet than the ofheTr 
letters ih the line. T\)vo or more ridtcs'fo^irided together, as 
is frequent on clavicords, harps land other ftringcd ihftru- 
ments, 'may be expreffed by fetting fuch 'notes one oVeY 
the oihcr.. 

As for the ttAries of not^es, >Vhich is thefecond thiftg to 
lie confidered in mufical founds, they mky 1 think be Ver^ 
naturally expreffed by the following marks, whtch are 
uled f6r a fimilar purpofe in common heading. 

Scmi-dertii-quavers, Which are fung or plkyed afe rapid- 
ly as the fyllables of a word are pronounced, may te ex— 
preiTed by the hyphen (which in reading only feparates- 
iylVables) placed after fuch notes, {-) 

Semi-quavers, by the comma (,) 
Quavers, by the femicolc)n (;•) Vy. / i 

Crotchets, by the colon {:) '^ :r> 

Miniums, by the period (.) ^^^''^ 

And femi-breves, by the m dafh ( — ) 

A pricked note may be expreffed, as in common nota-- 
tion, by an inverted period fet after the mark fignifying : 
the time of the note. 

When two or more notes of equal time come together 
in the fame bar, the mark of time need only be expreffed 
after the laft of fuch notes, and underftood to the reft ; 
and the different fyllables in a bar may, when it is thought 
neceffary, be diftinguifhed by interpofing a fpace between 
fuch fyllables.. Refts. 
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Refts will be very well exprefled by the foregoing rc- 
fpeiJlive marks of time fet alone, or not immediately pre- 
ceded by a note* 

A fingle bar may be intelligibly exprefled by the m dafli 
fet fide-wife accrofs the line. | 

A double bar by what printers call a parallel. H 

A repeat by a parallel, or the letter S, placed between 
two colons. :•[: :S: 

All the common marks of graces in mufic may be very 
well exprefled, or imitated, by the common printing 
types : thus a trillj by tr, fet above the note ; a beat^ by the 
afterifk +, and a turn^ by the letter S turned fide-wife co » 
and fet above their refpedive notes ; a Jlur^ by inclofing 
the flured notes in a parenthefis ( )Jiaccato- notes by a peri- 
od or hyphen fide-wife, fet over, or under fuch notes; ^paufe^ 
by a parenthefis and period together, fet fide-wife, over the 
note ^^ diminutives^ or notes of tranfttiony as they are not 
counted in the time of the bar, will be very naturally ex- 
prefled by enclofing fuch notes in a parathefis. [ ] 

When three notes are reduced to the time of two, or 
fix to the time of tour, the figure 3 or 6 may be refpec- 
tively fet above fiich notes, as in the common notation. 

All terms of execution or expreffion as, adagio, andante, 
piano forte, &c. and figures marking the chords in tho^ 
rough bafs, may be alfo exprefled as in the common no-^ 
tation. 
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Explanatory Examples. 

Scale of Notes on the G ClifF, 



H3 



piiEEi^; ^ il^lp 



ABCDEFGabcde i ^abcd ef g ABCD EFG 
Scale of Notes on the F Cliff. 



3E 



l^ggi 




ABCDEFGabcdefga^c^^/^^5CD£fG 
Refts, and Marks of Time^ 



Add Robin Gray, ift Mood of common Time, G Clifiv 

F and C Iliarp. 

:S: 

^> I e;-d,g^-f,(f:ed;) | f;.'g,fl:-^([^;]a:-)tf; ] ^^, v, J;-f,[a;]g :ej- 
c, I [Uv)dvMg.e',^{<Vd;) I (f;-g,)le;-)f,d;;'f; I "frej-f.d: 
(fj'g,) \ a:''bvg,\i'bi]a:)t',t, \ "f;-e,f('f gf) g'g; | a^'g ^gj ar 

tr 

;a; I iAvoi'b^'.'at \ %f;g: ;e; j (f,a;-")'^'/iC?»^;*)<^r<'» |. f'^j: 

Syir. :6; 

d>d: jfj [ gfg^z ^a^f dAfdafda fdafedcfy d: j|l i 



i 
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N^. XVIII. 

Obfervations on the Theory of Water Mills ^ ^c. hy 
\V, Waring. 

Read June TJ EI N G lately requefted to make fome calcth- 
ij,i79»- £j lations relative to mills; particularly Dodl. 
Barker^s conftrudiion, as improved by James Rumfey, I 
found more difBculty In the attempt than I at firft expedl- 
cd. It appeared neceflary to inveftigate new theorems for 
the purpofe, as there are circumftances peculiar to this 
conftrudion, wrhich are not noticed^ I believe, by any 
author ; and the theory of mills, as hitherto publifhed^ 
is very imperfeft, which I take to be the reafon it has 
been of fo little ufe to praftical mechanics. 

The firft ftep, then, toward calculating the power of 
any water-mill (or wind-mill) or proportioning their 
parts and velocities to the greatef^ advantage, feems to be. 

The cor region of an ejential mijlake adopted by ivriters 
on the Theory of Mills. 
This is attempted with all the deference due to eminent 
authors, whofe ingenious labours have juftly raifed- their 
reputation and advanced the fciences ; but when any 
wrong principles ire fucceffively publifhpd by a feries of- 
inch pens, they are the more implicitly received, and 
more particularly claim a public re£kificatipi^; which nauft 
be pleafing, even to thefe candid writers thcmfelves. 

George At\yood, M, A* F. R. S. in his. ni^ifl^ly tres^* 
tifeon tlie re^ilinear niotipci ^nd. rotation of l^odies> pfib- 
lifhed fo lately as 1784, continues this overfight, withies 
pernicious, cprjfequenc^s, tjirpugli hi^proppfitipiij? apcJcQ^r 
rollaries (page 275 to 284,) although' he knew the theo- 
ry was fwfpeded-: for he^obfeFves (page 382)^" Mr. vSmea-J 
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^^* ton in his paper on mechanic power (publiflicd in the 
'** Philoibphical Tranfa<9:ion8 for the year 1776) allows, 
" that the theory ufually given will not correfpond with 
** matter of fadt, when compared with the motion of ma- 
'*' chines ; and feems to attribute this difagreement, rather 
** to deficiency in the theory, than to the obftacles which 
** have prevented the application of it to the complicated 
" motion of engines, &c. In order to fatisfy himfelf con- 
•* cerning the reafon of this difagreement he conftrufted "a, 
" fet of experiflients, which, from the known abilities 
♦* and Ingenuity of the author, certainly deferve great con^- 
^* fxderation and attention from every one who is inter- 
«' cfted in thefe inquiries." And notwithftanding the fame 
^* learned author fays, ** The evidence upon which the 
^« theory refts is fcarcely lefs than mathematical." I am 
forry to find, in the prcifent ftate of the fciences, one of 
his abiKtics concluding (page 380) " It is not probable 
that the theory of motion, however inconteftible its prin- 
ciples may be, can afford much affiftance to the pradical 
mechanic," although indeed his theory, compared with 
the above cited experiments, might fugged fuch an infer- 
ence, ikti: to come to the .paint, I would jufi: prcmife 
thefe 

Definkicfif. 

If aftream of water imping agiaitnfl: awheel in motion, 

•there are three different velocities tobeconfidered, apper- 

Wming thereto, viz. 

Firfl, the abfol^e velocity of the water*: 

Second, the abfolute vejopty of the wheel: 

Third, the relative velocity 6f the water to thftt of 

the wheel, i. e. the difference of the abfolute velocities ; 

or the velocity witii which the w»ter overtatee or ftrikes 

the wheek 

VQLp III. t Now 
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Now the miflake confifls in fuppofing the momentum^., 
or force of the water againft the wheel, to be in the dufiU* 
cate ratio of the relative velocity : Wlicreas. 

Prop. /. 

The forceof an invariable ftrcam,- impin^ang againft a) 
Mill-Whcel in motion is in ihe /imple direil prx^pgrtion of ^ 
the relative velocity. 

For, if the relative velocity of a fluid agaihft a fingle- 
plane he varied, either by the motion of the plane, or-of . 
the fluid from a given aperture, or both, then, the num- 
ber of particles ading on the Plane in a given .time, and 
likewii'e the momentum of each particle, being reflective- 
ly as the relative velocity, the force on both thefe accounts^ , 
muftbeinthc duplicate v<ii\o of the relative velocity, a- 
greeably, to the common theory, with rcfpedl-to \\\\^ finglc 
plane; but, the number of tliefe planes, or parts of the 
wheel adieJ on in a giveii time, v. ill be as the velocity of ^ 
th^ wheel, or i-iverfely as the relative velocity ; thereforey ^ 
the moving fx)rce of the wheel muil be in the fimplc.di-^ . 
red ratio of the relative volocity. Q^ E. D,. 

Or, the propofuion. is manifcftfrom this confideration^' 
that, while thcftream is invariable, whatever be the velo-» 
city of the wheel, the fame^number of particles or quan-- 
tity of the fluid, muft ftrike it fome where or other in a 
given lime; con fequently, the variation of force is only 
on account of the varied impingent velocity of the fame 
body, occafioned by a change of motion in the wheel ; that 
is, the momentum is as the -relative velocity. 

Now, this true principal fubftitiited for the erroneous 
one in ufe, will bring the theory to aj» ree remarkably 
with the notable experiments of the ingenious Smeaton,- 
before mentioned, publifhed in- the Phvlofophical TranP 
actions of the Royal fociety of London for the year lyjij 
Vol. 51, for which the honorary annual medal was ad- 
judged 
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judged by the fociety, and prefented to the author by t'seir 
prefident. An inftance or two of the Impottance of this 
corredtion may be adduced as follow. 

Prop. if. 

The velocity of a wheel, moved by the impadt of a 
ftrcam, ru\»ft be half the velocity of the fluid, to produce 
the greatelt polhble effeft. 

For let? ^'^^^'^^^^'^-^^^^7»^""^^^"^on^entumofthefluid 
^^' S v-the velocity, P=the power of the wheel. 
Then, V — v- their relative velocity, by definition '}d, 
and, as V : V— v : : M : ^^ y^ v=t== P (Prop, i.) which 
xv=Pv = ~xv v-lv2= 2i maximum; hence Vv—v^-= a 
maximum, and its fluxion, (v being the variable quantity) 
=Vv — 2Vv =0; therefore v = 4- V, that is, the velocity 
of the wheel .-= half that of the fluid, at the place of im- 
pad, when the effed is a maximum. Q^ E. D. 

The ufual theory j^ives v == -\ V ; where the trror is hot 
kfs than one third of t-he true velocity of the wheel ! 

This propcjfition is applicable to underfliot wheels, and 
correlpands with the accurate experiments before cited, as 
appears from the Author's conclufion, (Philofophical 
Tranfa<Stions for. 1776. pa^e .457) viz, " The velocity of 
" the wheel, which, according to M., Parents determina- 
"^^ tion, adqpted by Dcfaguliers and Maclaurin, ought to 
*' be no more than one third of that of the water, varies 
"at the maximum in the experiments of Tablet, be* 
" tween o4\e third and on€ half; bat in all the cafes there 
" related, in which the m^ft work is performe<l inpropor- 
" tion to the water expended and which approach the near- 
" eil to the circumftances of great works when pro.perly 
*' executed, the maximum lies much nearer one half than 
" one third, one balffeeming to be the true maximum^ if 
^^nothing were loft by the refiiiance of the air, the fcatte- 
*** ring of the water carried up by the wheel, &c." Thus 

T 2 he 
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he fully fhcws the common theory to have been v^ry- 
defc£live; but, I believe, none have fince pointed out 
wherein the deficiency lay, nor how to correft it; and 
now we fee the agreement. Qt the true theory with the re- 
fult of his experiments. 

I might proceed with this^ corredlion through feveral 
propofitions, &c and fhew their coincidence with thofe 
experiments ; but muft leave that, at prefent, for fuch aa 
have more leifure; my view being only to fhew where this 
perplexing difficulty crept in, in order that thofe who may 
liave occafion to ufe the theory in future, or inflrud 
young men in the principles of mechanics, may make 
any ufe of thefe hints they pleafe : I will, however, juft . 
add one problem, as I have it by me ; though it may not. 
be the mpfl fuitable I could have chofen. 

Prop. III. Fig. I. Plate 4. 

Given^ the momentum (M) and volocity (V) of the 
fliuid at I, the place of impadl ; the radius (R=IS) of the 
wheel ABC; the radius (r=DS) of the fmall wheel DEF 
on the fame axle or fhaft ; the weight (W) or refiftance to 
be overcome at D, and the Fri^ion (F) or force neceffary 
to move the wheel without the weight ; required the velo- . 
city (x) of the wheel, &c. 

Here we have V : V — x : : M : Mx—J^- the aSing 
force at I in the direction KI, as before, (prop. 2.) now^ 
R : r : : W : ^* the power atl neceffary to counterpoife 
the weight W; hence, ^+F- the whole refiflance oppofed 
to the adtion of the fluid at I; which deduded from the 
moving force, leaves Mx5i=?-i^— F,- the accelerating 
force of the machine; whichi, when the motion becomes 
uniform^, .will be evandcent or-O; therefore, Mx^«x+ 
F, which gives x=-Vxt..jw7r«the true velocity required; 
or, if we rejeft the friftion, then x-Vx*3^ is the the- - 

orexa. 
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orcm for ihc velocity of the wheel. This, by the com- 
mon theory would be x^-VXj V'^j which is too little 

by V V^ — VJJI^: No wonder why we have hitherto de- 
rived fo little advantage fronv the theory. 

Corol. I. If the weight (W) or refiftance be required, 
fuch as juft to admit of that velocity which would produce 
the greateft efFeft ; then, by fubftitutin g 4-V for its equi- 
valent X (by prop. II.) we have 4rV— Vxi^— '^^^; hence: 
W-i!±fxR; or, if F-o, W-^; but thtrorifts make 
thisiil^, where the error is^^-. 

Corol. 2. Wehavealfo r-i^ifxR; or^ rejefting fric- 
tion, r-i^, when the greateft efFed is produced, inftead 
of r«fJl^, as has been fuppofed : this is an important 
theorem in the conftruftion of Mills. 

WM. WARING.. 

Ehiladclphia^ yth^ gtb mo, 1 79c. 
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^JlronomicalObfervationsy Communicated bjfT)\y ii> RiT*- 

T^NHOUSt:. 

Ohferuafions of a lunar EcVipfc^Nov. 2dj 1789, andoftht 
tranfit of Mercury over the Sun\ di/k. Nov. ^th the fame 
yeary 7nade at the Univerftty of William arid Marj^ By 
the Rcvd Dr. James Madison. 

Read Feb. A S thc obfcrvatory in which the tranfit inftru'- 
4th, '791-^^^^-^ ment had been formerly placed, was not, at 
this time, rebuilt, I was not enabled to attend to the going 
of the time-keeper, by means of fuch obfervations as J 
wiflied to have made. I therefore had recourfe to corre- 
fpondent double altitudes, taken with a fextant. In tak- 
ing them, treacle was ufed, which not only gave a well 
tdctined image of the fun, but was of fufficient confiftency 
to prevent undulation, efpeciallyas the obfervations were 
made in a room, where thc wind could have but little 
cflccl. From the great care employed, I think the time 
and rate of the clock were known with very confiderablc 
accuracy, 

Nov, 2d, A mean of the correfponding altitudes taken 
this day, made the clock 17', ly" flower than apparent 
time; to whi<:h ^" [ being added for change of declinati- 
on in the half interval, hence the clock was flow of the 
fun, - - - 17' 26'' 30"' 

Obfervations of the lunar Eclipfe. 

Penumbra— thought to touch the> at 
Eclipfe begins, - - ^ 

Tycho begins to immerge 
wholly immersed 



^App.'J 


rimr. 
n 


6 8 
6 21 


46 




C 38 45 

6 43 " 

Shadow 
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App. Time. 
H. ' " 

Shadow reaches mare ncdaris - 7 34 o 

Tycho begins to emerge, - - 75744 

wholly emerged, - - 8 i 26 

Knd o£ the Kclipfe. -, - g jo. q 

Thefe obfervations were made w^itTi an achromatic tcle- 
fcope, magnifying about 6o,— The immerfion and emer- 
rien of tycho were particularly noted, as thofe times may be 
more accurately afcertained, than either the beginning or 
end of a lunar cclipfo — The weaUier wa& remarkably fa- 
vourable for aflronomical obfervations. 

November 3d. Cloudy no Obfervations could be made. . 
November 4th Corrcfponding altitudes^ 

A M. p. M. ' ff M ' 

8 23 52 3 o 16 Clock flow by each *> ^ 

obfervations, 5 



23 52 


p. M. 

3 i6 


25 34 
27 15 


50 35 
56 55 


29 35 

31 12 

32 34- 


2 54 36 
52 50 
51 iG 




2 


36 24 
3^ xo. 


47 54 
46 I 



17 55 
17 55 


30 


17 54 30 
17 55 
»7 55 


17 56 
»7 54 


3<> 


»7 55 
- 9 


II 

30 



8. 



A mean of the above obfervations, = 
Add equal for 4. Interval, = 

Hence the clock at apparent noon was flow 
of the© - - - 18 4 41 

November ^th, Corrcfponding Altitudes.- 

A M. P M / // /// 

8 34 39 2 38 54 . Clock two flow, 18 II 30 
36 14 41 5 ^ - x8 15 30 

8 
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40 43 


2 45 12 


42 32 


47 15 


44 30 


.48 58 



18 


II 


30 


18 


II 


30 


18 


18 




18 


13 
9 


36 



A mean, = - - - 

ILqual of i interval, = + - 

Hence the clock was flow of the, © 1 8 22 3^ 

It appears that the clock, by comparing the obfervatt- 
ons, loft, between the 2d. and 4th. 38' 1 1 ' or 19" per 
•day, and between the 4th. and 5th. 17^55' or 18".— 
Hence we may conclude that it6 rate of going was regu- 
lar, and that it loft i8"4- in 24 hours. The following ob- 
fcrvations were corrected accordingly, and reduced to ap* 
parent time. 

Obfern)dtions of the Tr an/it of Mercury. 

The I ft internal contadl, was not feen. When I firftdif^ 
covered ij, he was fomewhat advanced upon the fun's 
limb, and had an oval appearance, the longer axis di- 
redled towards the body of the fun. — Butat8\ 3'. i::^ 
The planet fuddenly affimied a round figure, and the firft 
internal contadt was accordingly noted. 

The 2d, internal contact, 12. 53 42. 

The 2d, external contaft could not be determined with 
any tolerable accuracy on account of the remarkable un- 
dulatory motion which appeared upon the fun's limb, foon 
after the 2d internal contad. Mercury difoppeared to me, 
at, 12" 5J^ 2". I made ufc of an achromatic, magnify- 
ing about 150. 

Mr. Andrews, profeflbr of mathematics, with a Fcfledor 
made by fliort, and with a magnifying powor of 90 — made 
the following obfervations. 

The 2d internal contact - *• 12'' 53'' 48* 

2d external contact - 1 2 55 1 9 

The 
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The fame undulatory appearance was not feen in the re- 
fledor, and therefore the 2d external contatt obferved by- 
it, may be more relied upon — The times of our obfervati-- 
ons were taken from the fame clock, but noted in different 
rooms — ^Theday was remarkably favourable, being clear,, 
and fufEciently calm. 

By D. RitUnbou/ey at Philadelphia, 

Lat. 39^ 57'. 10''. Long, weft of Greenwich 5\ o'. ^s^'*' 
November, 2d, 1789. Moon eclipfed 

Beginning 6** 12' ^ d m 

End at 8 20 ^.P- M- ^^^an time 

Digits eclipfed, 4;. 

Tranfitof Meicury November 5th, 1789. 
Firft external contadt 7^ 51' 50' ? a lyT "] 

Internal 7 53 ^^ 5 ' ' I Mean time 
Second internal contaa. 12 43 24 ^ p j^ j> mean time 

End of the tranfit 12 45 43 ' 'J. 

The undulation of the fun's limb was fo great that no 
micrometer meafures could be taken with accuracy, but the 
leaft diltance of the centers feemed to be 7'. 15". 

Odober22, 1790, Moon eclipfed 
Be- inning at 5*'«4i'-+"V 

Beginning of total darknefs 6- 49- 9 { p. m. mean time 
Endot total darknefs o. 30. 10 '1 

End of the eclipfe 9. 37. 25 1 

November 6th, 1790. Sun eclipfed. 

Beginning at I2\ 2' ss" 2 p. m. mean time. ^ 

End at 2. i 54. > 

If this eclipfed be computed from Mayer's tables it will ^ 
be found advanced 33", at the time fet down above for the 
beginning, and by Mafon's new tables 29''. And it is cer- 
tain that an eclipfe muft make fome progrefs before it wiU 
be perceived by the moft attentive obferver. The end was 
no doubt obferved with more accuracy, and at that time- 

U Mayer's 
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Mayer's tables give the limbs feperated 8", and Mafon's the 
ccliplc (till remaining 6". Therefore Mafon's tables re- 
prcfent both the beginning and end of this eclipfe more 
accurately than Mayer's, but the difference is very little. 
Mr. Malbn has placed the moon's nodes 51", more forward, 
but this t clipfe will be better rcprefcnted by retaining the 
place of the nndt^ as given by Mayer. 

Tranfit of Mercury, obfcrved at Wafliington College 
November jth, 1 789. By the Rev. Dr. Willtnm Smith. 

N. B. 1 he clock was cleaned and fct a going P. M. No- 
vember 4th, its rale of going, as to mean lime, uncer- 
tain ; but at fun rife November 5ih, as nearly as could be 
guefled, it wa^ about 2'. 30'' fafler than apparent time. 

External contad S\ 3' -50"^ A. M. 

Internal S. 5-03 Magnifying power 95. 

Micrometer meafures ot nearell limbs. 

li ' Inch. lOhs. scilu. ^<ccJh^. ' " 

9. 19 = 0, 6. I. 19. = G. 4 

54=0. 9. o. o.= 7. 57 

10. 31 = 1. o. o* o = 8. 50 
53=0. 9. I. 9 = 8. 23 

11. 38 = 0. 7. o. 6 = 6. 17 

12. = 0. 5. o. 20 = 4. 46 
Second internal contact I2\ ^^\ 10 ) P. M. 

Total egrcfs 12. 56. 39 ^ ^'a£"if>'»^g power 13(5. 

h ' Inch, icilu. scths. ' " 

G's diameter at 12. 15. = 3 6 i = = 32 14,5 

Annular Hclipfe of the Sun, April 3d, 1791. Obferved 

at Philadelphia, by D. liittenhoi/Je. 
Beginning (fun juil above the horizon) ^ 
about - - 5\ 45'. 30'' I 

Ring formed nearly, at 6. 5c. 30 ^A. M. 
The ring broken 6. 54. 47 | Mean time 

End of the eclipfe, 8. 7. 2 J 

A.t the middle of the eclipfe the ring was nearly twic 
as broad at the fouih fide as at the north fide. 

N 
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Dr. Rittenhoufd'i to Mr. Patterfon^ relatlx^t to a method 
ofjinding thtjiim ofthefeveralpoivers of the Sinesy cS*^. 

DEAR SIR, 

R«d May T Had difcovercd a very elegant tlieorem for de- 
«8. 179a- J^ tcrmining the times of vibration of a pendulum 
in given arches of a circle; but it included a problem the 
folution of Avhich I do not remember to have met with, 
though I cannot fuppofe that it has cfcaped the notice of 
mathematicians. It is, to find the fums of the feveral 
powers of the fines, either to a radius of unity or any 
other. 

I was induced to attempt the means of doing this folely 
by its ufefulnefs, but in pr >fecuting the enquiry I found 
much of that plcafing regularity, the dilcovcry of which 
the geometrician often thinks a fuificient reward for his 
labours. 

The fums of the odd powers of the fines bear a very fim- 
ple relation to each other, and fo do the fums of the even 
powers. But all the fums of the odd powers arc incom- 
menfurable to all thofeot the even powers. 

If we take the radius equal to unity the fum of all the 
fines, or their firft powers, will bc= i, and the fum of all 
their fquares= L multii^lied by the arch of (;o^ The fum 
of all their cubes is= Sand the fum of their fourth pow- 
ers=J multiplied by the arch of 9o^ The fum of the 
fifth powers is= %, and the fum of ttie 6ih power8=-rV>C 
by the arch of 90°. 

I have not been able ftridly to demonftrate any more 
than the two firft cafes. The others were inveftigated by 
the method of infinite feries fo far as to leave no doubt of 

U a the 
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the ultimate ratio which the fum of the given power of the 
fines hears to a known power of the radius. 

Having proceeded fo far as the 6th power the law of 
continuation became evident ; fo that, fliould any problem 
in mathematical philofophy require it, we may proceed 
as far as we plcafe in fumming the powers of the lines. The 
law is this, 

Make a fraction whofe denominator is the Index of the 
given power, and its numerator the fame index, diminifh- 
ed by unity, and multiplied by the fqiiare of the radius ; 
•by tliis fradion multiply the fum ot the next but one 
Jower power, and we have the fum of the given power. 
Thus I ft, the fum of the ift power of the fines T 

is=rr, or the fquare of the radius I r, ^ 

, ^ V- 1 1 r . r ^y Demon. 

2d, fum of the 2d, power or Iquares is I ftration. 

= f rr X by the arch of 90". J 

3d, fum of the 3d, power or cubes is' 

Arr of the ift, or = ^rt 
4th. fum of 4th powers is =.;rr of the 2d 

or= ^r* X by the arch of QO^ ! „ , . 

wi — jj * . y ^ ^ ^ By Ir.iini 

5th, fum of jih. powers is =-* rr ot the 3d, f scric^ 

or = Ar^: I 

;6th, fum of 6th. powers is= Jjr of the 4th 

or = -p%r^ X by arch of 90^. J 

7lh, fum of 7th. powers isir-';rr of the 5th,"] 



Gr=: •Jr^ 



^ By tlic Law %t 
Couticiutioc 



8th, fum of 8th. powers is= I rr of the 6th, 

or=Tl-{-r! X by the arch of 90^. 
&c. &c. 
Should your leifure permit you to give any attention to 
this fubjed I fliall be glad to fee you furnifli a demonftra- 
Xion for the 3d, or any fubfequcnt cafe abovemcntioned, 
1 am, Sir, 

Your moft obedient humble fcrvant, 
DAVID RITTENIIOUSE. 

Index 
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Index Florae Lancajlrienfis^ au6lore Henrico Muhlen- 
berg, D. D. 

Dedicated to the Philofophical Society at Philadelphia, 
by the author. 

GlNTLEMEN, 

Read Feb. T Did myfclf the honour to lay before the Philo- 
i8th, i7^ix fophieal Society aSpecimen Florae Lancartrienfis, 
fome time in the year 1786, coUedcd from adlual obfcrva- 
tions from 1780. 

Since that time, I have had an opportunity of adding fome 
fupplements, and I now make bold to fend you an index 
of fuch plants as I could find, after the ftrideft fearch, 
growing either wild or cultivated in, or near, Lancafter, 
The whole number is very near 1 100. All fuch plants as 
I never found growing wild, but arc imported from other 
countries, or even from other American States, 1 have 
marked with af. 

If I found no name in Linnets fyftem, I took it from 
other works lately printed, or from Dodor Schreber's let- 
ters, with whom I have opened a correfpondence. He is 
profcflbr Botanices et Hiftoriae natural! s at Erlangen, 
editor of the Genera Plantarum Linnaei, and, without 
doubt, one of the firft botanifts in Europe. If I could find 
no name by thefe means, I w^as forced to make one myfclf 
adding N. S. until better informed by abler botanifts. 

I repeat my former wifli, that fome of my learned coun- 
trymen would join in botanical refearches, and fend in 
their Floras, for perufal or publication, to your Society, fo 
that by gathering the Floras of the different States, we may 
have a general Flora cf the Unitcd-States, drawn from 

good 
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good and certain obfervations. May I be fo happy as to 
find your approbation in this fecond fpecimea! I have the 
honour to remain, with great refpedt. 

Gentlemen, 

Your moft Obedient 

Humble Servant, 

HENRY MUHLENBERG. 

l^ncafler, Nov.> 

Catalojus llbronim quibus ufiis ejl auSlor hujus indlcU. 

1 .IJnnaei fyftem, a vegetabilium, curante Murray, 1784» 

2. Linnaci fpccics plantarumet genera plantarum, cu- 
rante Rcieliard 

3. Liiinaei genera nlantarum, curante Schreber Vol. i» 

4. Ma'fhalli Arbuftrum. 1785* 

5. \V;jlrrri Flora Caroliniana, 1787. 

6. Aiioni llortiis Kewenfis. 1789. 

7. Wangenheim von amarikamipt folzaftan. fol. cum 
figur. 1707. 

8. Miller Gardner's diftionary, et cet. 

?leni(;rem plantarum defcriptionem, cum calendario et 
xSm medico ct oecoaomicoi brevi tempore v. D. daturu8» 
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CL^SSIS I. 
Monandria^ 
Digynia. 
1. Callitriche, Stargrafs. 

verna. 
a. tBliium, Elite, 
capitatum, 

3. Cinna* 
arundinacea. 

Classis 2. 

Diandria^ Monogynia. 

4. ^ Liguftrum, Privet. 

vulgare. 
J, ChionanthuSjFringetree. 
virginica, 

6. fSyringa, Lilac, 

vulgaris, 
perfica. 

7. Circaea, Entchanters- 

wort, 
lutetiana. 

8. Veronica, Speedwell, 
virginica. 
ofHcinalis. 
ferpyllifolia. 
Beccabunga. 
Anagallis. 
arvenfis. 
inarilandicva. 

9. Diathera, Baftard Hedge- 

hyfop 
americana. 

10. GriUinla,Hedgc-hyfop- 
vir^inica. 



11. Utricularia, Water-mil*- 

. foil, 
gibba ? 

12. Verbena, Vervain, 
nodiflora. 
haflata. 
urticifolia. 
Carolina ? 

13. Lycopus, Gypfiewort. 
europaeus. 
virginicus. 

14. Cunlla, Pennyroyal, 
mariana. Dittany, 
pulegioides, Pennyroyal 

15. Monarda. 
fiftuloia. 

didyma, Ofw^cgo-Tea, 
pundlata. 

1 6. Salvia, Sage, 
lyrata. 

f officinalis, 
t Horminum. 
f Sclarea. 

17. Coirmfonia,Horfe*weed. 

canadenfis. 

Digynia. 

18. Anthoxanthum, Spring- 

grafs. 
odoratum. 

Classis 3. 
Triandriuy Monogynia. 

19. Valeriana, Valerian. 
Locufta. 

20. fGrocusi Saffron.. 

fativua» 
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21. Ixia? 

aquatica. N. S. - 

22. Iris, Hag. 
verficolor. 
t pumila. 

23. Xyris. 
indica. 

24. Schocnus, Rufhgrafs. 
fufcus. 
glomcratus. 

albus. 
lithofpermus. N. S. 

25. Cypcrus Galingale, 
mollis. N. S. 
flrii^ofus. 
aheriiit'olius. 
puinilus? 
nutans. N. S. 

26. Sclrpus, Ciub-grafs.. 
pJu'ris. 
capitatus. 
aciciilaris. 
laciiitris. 
fetaccus. 
capillaris. 
autumnalis. 
triquctcn 
mucronatus* 
echinatus? 
fylvaticus. 

37. Eriophoruiiii Cotton-* 
grafs. 
cyperinum. 
Digynia. 
28. Phalaris, Canary, 
arundinacea. 



cryzoidcs. 

29. Pafpalum, 
diftichum. 

30. Panicum, Panicgraf*. 
glaucum, 

viride. 

'italicum. 

crus galli. 

fanguinalc. 

fililorme. 

dichotomum. 

capiilarc. 

latH'oliiim. >. 

ciaiidefiinum. 5' 

virgatum. 

hetcrophyllum. N. S... 

31. Phleum, Timothy, 
pratenfe. 

32. Alopccurus, Foxtail, 
t pratenfis. 

;^2i* Muhlenbergia, (Schre-- 
beri.) 
diffufa. N, S. 
erecta. N. S. 

34. Milium, Millet, 
paradoxum. 

35, Agroftis, Pentgrafs. . 
cylindrica. N. S. 
difiufa. N. S, 
capillaris. 

alba. 

virginica. 
mexicina, 
^6. Aira, Hairgrafs. 
ccfpitofa. 

fkxuofa. 
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*flexuofa. 

navicularis, Schreberi. 
N. S. 

truncata. N. S. 

pallens. N. S. 
37. Melica, Melic-grafs. 

fpeciofa. N. S. 
.38. Poa, Medow-grafs. 

alpina. 

anguftifolia. 

pratenfis. 

annua, 

ilava. 

pilpfa. 

capillarls. 

comprefla. 

repens. N, S, 

nutans. N. S. 

diftans. 

39. Briza, Quaking-grafs, 
media. 

EragroftiR. 

40. Uniola, Spi^e-gr^fs. 
panicuiata. 

41. Daclylis, Cock's foot- 

grafs. 
glomerata. 

42. Cynofuru^, Dog's tail- 

grafs. 
iudicus. 

43. Felluca, Fefcue, 
claticr, 

tenelU, Schreberi, 

N, S. 
fluitans. 



obtufa. N. S, 

44. Bromus, Brome-grafs, 
fecalinus. 

purgans, 

ciliaius. 

f tcdorum. 

45. Stipa, Feather-grafs. 
avenacea. 

46. Avena, Oats, 
f elatior. 

f fativa, 
f nuda, 

fpicata. 

fetacea, Schreberi. N. & 

47. Arundo, Reed, 
cpigeios. 

48. Lolium, Darnel, 
perenne* 

49. tlymus, Lime-grafs; 
canadenfis. 

ftriatus, Schreberi. N. SL 
pilofus. N. S. 
virginicus, 
Hyftrix. 

50. Secale, Rye. 
■f cereale. 

51. Hordeum, Barlejr. 
I vulgare. 

+ diflichum. 

52. Triticum, Wheat. 
-f acftivum^ 

f hybernum. 
f turgidum. 
f polonicum. 
f Speka. 
X Trigynia. 
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Trigynia. 


6z. 


55. Holofteum, Chick- 




weed, 


63- 


fucculentum. 




54, Mollugo, Carpet-weed. 


. 64. 


verticillata. 




SS* Queria. 




canadenfis. 




56. Lechea. 




minor. 


65. 


Classis. .4. 




Xetrandria^ 


66. 


Monogynia^ 




57^ Cephalanthus, Globe- 




flower-Shrub, 




occidentalis. 




58. Dipfacus, Teafel. 




f fullonum. 




59. Scabiofa. 


67. 


f fuccifa. 


f atropurpurea. . 


6S. 


60. Houftonia. 


caerulea. 




purpurea. 


69. 


61. Galium, GoofegraTs. . 


trifidum. 




tindlorium. 




Mollugo. , 


70. 


boroale. 




rotundifplium. 




bermudianum. 




Aparine. 


7»- 


pilofum, Aitonit 





Rubia, Madder. , 

I tindlorum. . 

Mitchella. 

rcf>ens. 

Plant ago, Plantain. . 

major. 

media. 

virginica. 

lanceolata. 

Sanguiforba, Blood- - 
wort. 

canadenfis. 

Cornus, Cornel. 

florida, Dog-wood. 

alba. 

fericea. > 

amomum. 3 

alternifolia. 

ftrida, Aitoni. 

paniculata, Aitoni^: 

Ludwigia. 

alternifolia* 

Ifnardia, 

paluftris. 

Digynia. 

Hamamelib, Witch-ha- 
zel. 

virginica. 

Cufcuta, Dodder. 

feuropaea. 

americana. 
Tctragynia. 

Potamogeton, Pond-* 

weed, 
natans. 

perfoliatum.' 



perfoliatum. 
crifpum ? 
compreiTumi 
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Classis 5. 
Pentandria^ Monogynla. 

72. Myofotig, Scorpion- 85. 

grafe. 
fcorpioides, 
virginiana. 80. 

73. Lithofpermum, Grom- 

well. 
officinale, 87. 

arvenfe. 
virginicum, 

74. Anchufa, Alkanet. 88. 
virginica ? 

75. Cy nogloflum, Hounds- 

tongae. 89. 

officinale, 
virginicum. 

76. Pulmonaria, Lungwort, 
virginica. 

77. Symphytum, Copifrey. 

t officinale. 90. 

78. Borago, Borage. 
+ officinalis, 

79. Lycop(i«. . 
vir inica. 

80. Echium, Vipcr-grafs; 
vulgare, 

81. Primula, Primrofe, 
fveris. 

82. Dodecatheon* 91. 
Meadia, 

X 2 



Menyan.hes, Buck- 
bean. 

trifoliata. 

Hydrophyllum, Wa^- 
terleaf, 

virginicum. 

Lylimachia, Loofeftrife. 

ciliata. 

punctata. 

A«agal!is, Red Pim- 
pernel. 

arvenfis. 

Spi^^elia. 

t marilaj^dica, Carolina 
Pink-root. 

A^talea, Rofebay. 

nudiflora. 

vifcofa. 

Phlox. 

paniculata: 

niaculata. 

pilofa, 

divaricata. 

fubulata. 

Convolvulus, Bind- 
weed. 

fepium. 

panduratus: 

purpureus. 

t Batatas. 

fpithamaeus. 

repens. 

fibiricus ? 

Polemonium, Jacobs^ 
Ladder, 

replant^. 
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reptans. 104. Rhamnus, Buckthorn. 

92. Campanula, Bell-flow- alnifolius ? Aitoni. 

er, 105. Ceanothus, New-Jer- 
rotnndifolia. fey Tea, Redroot. 

americana. atnericanus. 

perfoliata. 106. Celaftrus, Stiiff-tree. . 
aculeata. N. S. fcandens* 

93. Samolus, Brook-weed. 107. Evonymus, Spindle- 

valerandi. tree. 

94. Loniccra, Honeyfuckle. atropurpureus, Aitoni., 
media ? 108. Ribes, Currant. 

95. Triofteum, Fever-root. t rubrum. 
perfoHatum. 1 nigrum. 

96. Mirabilis. floridum, Aitoni.. 
t dichotoma. gloflularia. 

97. Verbafcum, Mullein. log.Hedera, Ivy. 
Thapfus. t Helix. 
Blattaria. quinquefolia. . 

98. Datura, Thorn-apple. iio.Vitis, Vine. 
Stramonium. vinifera. 

99. Hyofcyamus, Hen- Labrufca.. 

bane. Vulpina. 

t niger. 1 1 1 . Clay tonia^ . 

100. Nicotiana, Tobacco. virgihica. . 
Tabacum. 112. Celofia, Cocks-comb.. 

Id. Phyfalis, Winter-cher- t caftrenfis. 

ry. 113. Thefiiim, Flax-weed; 
pubefcens. umbellatum. 

vifcofa. 1 14, Vinca, Periwinkle. 

102. Solanum, Nightfliade. f minor. 

t tubcrofum. Digynia. 

t Lycoperficum. iij. Cynanchum, Baflard 
nigrum. Dogs-bane. 

103. Capficum, Spanifh- fuberofum. 

Pepper. 116. Apocynum, Dogs- 
t annuum. bane, 

androfaemifolium. 
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androfaemifolium. 
cannabinum. 

1 1 7. Afclepias, Swallow- 

wort, 
fyriaca. 
purpurafcens, 
incarnata. 
variegata. 

quadrifolia, Jacquini. 
I Vincetoxicum, 

verticillata. 
tuberofa. 

118. Chenopodium, Goofe- 

foot. 
album, 
viride. 
Botrys, 
anthelminticum. 

119. Beta, Beet, 
f vulgaris, 

t Cicla. 

f altiffima, Beckmanni, 
Scarcity-Root. 
1^0. Gomphrena. 
-f globofa. 

121. Ulmus, Elm. 
americana, Linnaei. 
rubra. N. S. america- 
na, MarfhalH.. 

122. Heuchera. 
aniericana. 

123. Gentiana, Gentian, 
Saponaria. 
Centaurium. 



pboenicea. N. S. 
glandulofa. N. S. varie- 
tas ciliatiE? 

124. Hydrocotyle, Penny- 

wort, 
americana. 

125. Sanicula, Sanicle. 
canadenfis. 
marilandica, 

196. Bupleurum, Thorow*- 
wax. 
f rotundifolium. 

127. Daucus, Carot. 
Carota. 

128. Conium, Hemloc. 
maculatum. 

129. Heraclcum. 
Sphondylium, Cow- 

parfnep. 

130. Ligufticum, Lovage^ 
-f Lcvifticum. 

131. Angelica, 
atropurpurea. 
lucida. 

132. Sium, Water-parfnepy 
rigidius. 

fuave, Walteri ? 

133. Sifon. Hone wort, 
canadenfe. 

134. Cicuta, Cowbane 
maculata. 

1 2S' Coriandrum, Coriander. 

fativum. 
I j6. Scandix^ Shepherds- 
needle. 

t cercfolium^v 
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-f cerefolium. 
procumbens ? 
137. Chaerophyllum. 
J 38. Imperatoria, Mafter- 
wort. 
f Oftruthium. 

139. Thapfia. 
trifoliata. 

140. Paftinaca, Parfnep. 
fativa. 

.141. Smyrnium, Alexanders 
aureum. 
integerrimum. 
luteum. N. S. aureum, 
Walteri. 

142. Anethum. 

t graveolens, Dill. 
t Foeniculum, Fennel. 

143. Carum, Caraway. 
I Carvi. 

144. Apium. 

1 Pctrofelinum, Parfley. 
t graveolens, Cellery. 
Trigynia. 
X45. Rhus, Sumach. 

typhinum. 

glabrum. 

Vernix. 

copallinum. 

radicans. 

Toxicodendron. 
.146 Viburnum,Mealy-trec« 

prunifolium. 

dentatum. 

Lantana, 

accrifbUum. 



i Opulus. 
trilobum, Marfhallu 
Lentago. 
147 Sambucus, Elder, 
canadenfis. 
nigra. 

148. Staphylea, Bladder-nut. 
trifoliata. 

149. Sarothra 
gentianoides, Ground-- 

pine. 

150. Aralia. 

I fpinofa, Angelica- 
Tree, 
racemofa, PettymorreU 
nudicaulis, Saflaparil. 

151. Linum, Flax. 

f ufiiatiflimum. 
virginianum. 

152. Drofera, Sundew* 
rotundifolia. 

Polygynia. 
i^^. Zanthorrhiza. 
•j* fimpllclffima." 
apiifolia. 



Mar- 
(halli. 
Aitoni. 



Classis 6. 
Hexamlria^ Monogynia. 
154. Tradefcantia, 



vir^inica. 



155. Pontederia. 
cordata. 

156. Narciflus, 
\ poeticus. 



"j-Jonquilla. 
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f Jonquilla. 

157. Allium, Garlic, 
f Porrum. 

f fativum, 

vineale, 

canadenfe. 
f Cepa. 

montanum. N. S. ? 

158. Lilium, Lilyi 
*)" candidum. 

•f bulbiferura, 
j- pomponium, 

canadenfe. 

philadelphicum, 

159. Fritillaria, Fritlllary. 
f imperialis. 

1 60. Uvularia, Bell-wort 
perfoliata. 
feffilifolia. 

161. Erythronium, Dogf- 

tooth. 
luteum.- 7 
album, 5 

162. Tulipa, 

f fylveftris. 
-f gefneriana. 

163. Hyppxis. 
ere6la. 

164. Ornithogalum, 
umbellatum. 

165. Leontice, 
Thali£troidc8. 

166. Afparagus. 
j" officinalis. 

i67« Convallaria> Solomons- 
Seal. ^ 



f majalis. 
Polygonatum. 
multiflora. 
racemofa. 

168. Hyacinthus, Hyacinth: - 
f orientalis. 

t Mufcari; 

169. Aletris, Star-root, 
farinofa. 

170. Yucca, 

f filamentofa. 

171. Hemerocallis. 
f flava. 

172. Acorus, Myrtk-grafs, . 
Calamus. 

173. Orontium. 
aquaticum. 

174. Juncus, Rufh. 
effufus. 
nodofus. 
articulatus. 
bulbofusi 
bufonius. 
campeftris. 
fpicatus. 

175. Prinos, Winterberry. • 
verticillatus. 

176. Berberie, Barberry, 
j* vulgaris. 

Trigynia. 

177. Rumex, Dock. 
f Patientia. 
fanguineus. 
Britannica« 
crifpuSf 

perfioarioideih- 
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perficarioides. 

obtufifolius. 

alpinus* 

Acetofella. 
178. Melanthium. 

virginicum. 
X79. Medeola, 

virginica. 

180. Trillium; 
cernuum. 

Polygynia. 

181. Alifma, Thrum-wort, 
Plantago. 

Classis 7. 
Heptandria^ 
letragynia. 
182- Saururus, Lizards-tail, 
cernuus. 

Classis 8: 
OSlandria^ Monogynia. 
183. Tropaeolum. 
f minus, 
f majus. 
184- Rhexia, Soap-wood. 
mariana« 

185. Oenothera, Nigh t-wil- 

lowherb. 
biennis, 
fruticofa. 

186. Gaura. 
biennis, 

187. Epilobium, Willow- 

herb, 
tetragonum, 
palufli:e« 



188. Vaccinium, Whortlc. 
ftamineum. 
corymbofum. 
frondofum. 
refmofum, Aitoni, 
album. 

189. Dirca, Leather-bark, 
paluftris. 

Trigynia. 

190. Polygonum, Knotwecd. 
virginianum, 
Lapathifolium. 
Hydropiper. 
perficaria. 
barbatum ? 

I orientale. 

penfilvanicum. 

aviculare. 

credlum. 

linifolium, ShrcberL 

N. S. 
fagittatum. 
arifolium, 
Fagopyrum. 
convolvulvus. 
dumetorum. 
fcandens. 

Tctragyma. 
Anonymos. 
verticillata. 

Classis 9. 
Eiineandria^ Monogynia. 

191. Laurus, Pay. 
acftivalis, Spice- wood. 
Sailafras. 

Trigynia. 
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Trigynia. Digynia. 

592. Rheum, Rhubarb. 203. Hydrangea. 

t Rhaponticum. arborefcens. 

f Rhabarbarum, 204. Saxifraga, Saxifrage, 

f hybridum. penfilvanica. 

Classis 10. nivalis. 

Decandria^ Monogynia* 205. Mitella, 

193. Sophora, Wild-Indigo. diphylla. 

tindloria. 206. Saponaria, Soapwort> 

194. Cercis, Red-bud. officinalis, 
canadenfis. f Vaccaria. 

195. Caffia. 207. Cucubalus, Campion, 
marilandica. ftellatus. 

niditans. 208. Silene, Catchfly. 

196. Ruta, Rue. virginica. 
I graveolens. antirrhina. 

197. Monotropa, Birds-neft. 209. Arenaria, Sandwort, 
Hypopithys. ferpyllifolia. 
uniflora. fetacea. N. S. 

198. Kalmia, Laurel. penfilvanica. N. S? 
latifolia. Pentagynia. 
anguftifolla, 210. Sedum. 

199. Andromeda, Moor- -f tclephium, Ever- 

wort. green, 

paniculata, Aitoni. 211. Penthorum. 

200. Gaultheria, Mountain- fedoides. 

Tea. 212. Oxalis, Cuckow-bread. 

procumbens. violacea. 

201. Epigaea. corniculata. 
repens. ftrifta. 

202. Pyrola, Winter-green. 213. Agroftemma, Cockle, 
rotundifolia. Githago. 

minor. 214. Ceraftium, Moufe-car. 

umbellata. vulgatum. 

maculata, femidecandrum. 

VOL. III. Y hybridum. N. S ? 
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hybridum, N. S ? 
Decagynia. 
ai^. Phytolacca^ Poke, 
decandra. . 

ClASSIS II; 
Dodecandria^ 
Monoiyynia. 
2i6» Afarum. 
canadcnfe. 
virginicum. 
2^7. Portulaca, Furflanc. 

oleracca. 
a 1 8. Ly thrum, Grafspoly. 
petiolatum. 
Digynia. 
2ig. Agrimonia, Agrimony, 
parviflora, AitonL 
minor. N. S. 
Trigynia., 

220. Euphorbia^ Spurge, 
maculata. 
Chamaefyce. 
Peplus. 

t Lathyris. 
t heliofcopia. 
eoroUata. 
Dodecagynia: 

221. Sempeirvivumi Houfc- 

leek. 
I tefliorum. 

Classis 12. 
Icofandriay Monogynia. 

222. Philadelphus, Mock* 

Grange. 



j- coronarIu9; 
223.- Amygdalus. 

I Perlica, Peach.. 

224. Prunus, Plumb, 
virginiana. 
pumila, 

j" Cerafus. 

americana, Marfhalli. , 
'i domeftica.- 
Digynia. 

225. Crataegus, Hawthorn.?, 
coccinea. 

Crus galli. 
cordata, Aitoni. 
pyrifolia, AitonL. 
flava, Aitoni ? 
Ptntagynia. 

226. Mefpilus, Medlar. . 
arbutifolia. 
canadenfis. 

227. Pyrus, Pear, 
•f communis. 
\ Mains. 

coronaria, Crab-apple. . 
t Cydonia. 

228. Spiraea, Meadowfwcet* 
opulifolia, Ninebark. . 
trifoliataj Iiidian-phy-- 

fic. 
Polygynia.- 

229. Rbfa, Rofe. 
rubiginofa, Sweet-Bri*- 

ar. 
Carolina, 
pcndulina, Aitoni? 

f centifolia* 
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•}■ centifoHa. f Rhoeas, 

f gallica. f fomniferum. 

f alba. 240. Argemone. 

^30. Rubus, Bramble. mexicana. 

occidentalis. -241. Nymphaea,Water-can, 

hifpidus. advena, Aitoni. 

fruticofus. odorata, Aitoni. 

odoratus. 242. Tilia, Lime-tree. 

i idaeus. americana. 

-231. Fragaria, Straw-berry. 243. Ciftus, Ciftus. 

vefca. tomentofus. 

232. Potentilla, Cinquefoil. Dzgynia. 
penfilvanica. 244. Paeonia. 
canadenfis. f officinalis, 
reptans. Trigynia. 

233. Geum, Bennet. 245.Delphinium,Lark-fpirrs 
virginianum. f Confolida. 
canadenfe ? Pentagynia. 

234. Calycanthus. 246. Aquilegia, Columbine, 
f floridus, Sweet-fetit- f vulgaris. 

ed Shrub. canadenfis. 

247. Nigella. 

Classis 13: f fativa. 

^^ZS' A£laca, Bane-berry. ^49. Magnolia. 

-racemofa. glauca, Swiamp-Saffa* 

4236. Sanguinaria,Blood-ro6t. fras. 

canadenfis. acuminata) Cucumber-^ 

437. Podophyllum, May- tree. 

apple. tripetala,Umbrella-trc« 

peltatum. 250. Annona. 

838. Chelidonium, Celan- triloba, Papiw. 

dine. ^51. Anemone, 

majus. Hepatica. 

439. Papaver, Poppy. virginiana. 

Y 2 quinquefolia. 
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quinquefolia. 
talidlroides. 
neaiorofa. 

Clematis, Travellers- 
Joy- 



virginiana. 



penfilvanica. N. S. 
2.53- Thalidrum, Rue-weed. 

dioicum. 

purpurafcens. 

polygamum. N- S. 
254. Ranunculus, Crow- 
foot. 

Flammula. 

reptans, 

abortivus. 

fceleratus. 

penfilvanicus. 

repens. 

lanuginofus. 

aquatilis. 
a^^. Trollius ? 

air.ericanus. N. S. 
256. Helleborus, Hellebore. 

t viridis. 
<?---. Caltha, Meadow-bout 

paluftris. 
2 J 8. Hydraftis. 

canadenfis. 
Classis 14. 
Didynamia^ 
Gymnofpertnia. 
259. Teucrium, Germander. 

canadenfe. 
a6o. Satureja, SavorjTt , 

horteafis;. 



261. Hyflbpus, Hyffop-.. 
t officinalis. 

nepetoides. 

262. Nepeta, Nep. 
Cataria. 

263. Mentha, Mint., 
crifpa. 

t piperita, 
arvenfis. , 

264. Glecoma, Gill; 
I hcderaeea. 

265. Lamium, Archangel. . 
'\ album. 

amplexicaule. 

266. Betonica, Betony, . 
f officinalis. 

267. Stachys, Wound-worti. 
fylvaticar 

paluftris. 

268. Marrubium, Hore-^- 

hound, 
vulgare. 

269. Leonurus, Lions-taiLl, 
Cardiaca« 

270. Moluccella., 
t fpinofa. 

271. Clinopodium, Bafl^^ 

weed, 
vulgare. 
incanum.^ 

272. Origanum, Marjoram^, 
vulgare. 

t Majorana. 
473. Thymus, Thyme; 
t Serpyllum. 

t vuIgariSi^. 
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t vulgaris. 

virginicus^ 
2^74. Dracocephalum, Dra- 
gons-head. 

"virginianum. 
-f Moldavica. 
2:/^. Ocymum. 

f bafilicum, Sweet-BaCiK 
276. Trichoftema* 

dichotoma. 
^77. Scutellaria, Skull-cap. 

lateriflora. 

integrifolia. 

hyflbpifolia. 

elliptica, Glaytoni. 92. 
N. S. 

pubefcens. N. S. 
ajS. Prunella, Self-heaL, 

vulgaris. 
279. Phryma. 

Leptoftachya.. 

Angiofpermia. . 
2.80. Bartfia. 

coccinea. 7 

lutea. . 3 
2j8i. Pedicularis, . Loufe-- 
wort. 

afplenifolia. N. S. 

canadenfis. 
282.. Gerardia. 

purpurea, Walter!. 

ere£ta, Walteri. 

flava. 

pedicularia*. 
aB^* Chelone* 

glabra% . 



Pentftemon. 
284. Antirrhinum, Snapdra— 
gon. 
i Linaria, Ranfted. 
28j.Scrophularia,Fig-\vorti 

marilandica. 
286 Digitalis, Fox-glove. 
f purpurea 

287. bignoniay Trumpet — 

flower* 
f Catalpa., 
radicans. . 

288. Lindernia,Sw^et-VveedJ, 
pyxidaria. 

289. Obolaria. 
virginica. 

290. Orobanche, Brodm-- 

rape. 

americana. . 

virginiana. 
29i.Mimulus, Dog8-fnout». 

ringens. 

alatus, AitonL . 
292. Ruellia. 

ftrepens. . 

Classis. I5«, 
Tetradynamia^ 
Siliculofa. 
293- Myagrum, Camline. . 
fattvum. 

294, Draba, Whitlow-grafs- 
verna. 

bifolia. N. S. 

295. Lepidium, Dittanderw . 
I faiiYum. 

Tirgioicuxxu. 
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virginicum. 
296. Thlafpi, Shepherdf- 
purfe. 
Burfa Paftoris. 
.297. Cochlearia. 

f Armoracia,Horf€-ra- 
difh, 
iiiliquqfa. 

298. Dentaria, Coralwort. 
enneaphylla. 

299. Cardamine, Ladief- 

mock. 
virginica, 

300. Sifymbrium, Water- 

crefs. 
nafturtium. 
amphibium. 



nigra, 

306. Raphanus, Radifli. 
^ fativus, 

307. Cleome. 
dodecandra. 

Classis i6, 
Monadelphia^ 
Decandria. 

308. Geranium, Cranes-bill, 
maculatum, 
carolinianum. 

Polyandrta. 

309. Sida, Indian mallow, 
fpinofa ? 
rhombifoIia« 
abutilon. 



3oi.Eryrimum,Worm-feed. 310. Althaea, Wymote. 



officinale, 
f Barbarea. 

302. Arabis, Turkey-pod. 
lyrata. 

hifpida ? 

canadenfis. 

bulbofa, Schreberi.N, S. 

Clayton 99, n. 45. 
integrifoHa, Clayton 99. 

n- 74-5 ? 

303. Turritis ? 

glabra. 

304. Braffica, Cabbage, 
f Napus. 

f Rapa. 
t oleracea. 

305. Sinapis, Muftard. 



f officinalis. 

311. Alcea, 
t rofea, Holly hock. 

312. Malva, Mallow, 
rotundifolia. 

t crifpa. 
t parviflora. 

313. Hibifcus. 
paluftris. 
t fyriacus. 

Classis 17. 

Diadelphia^ 

Hexandria. 

314. Fumaria, Fumitory. 
cucuUaria. 

t officinalis. 

Oiiandruu 
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OSiandria. 
3^15. Polygala, Milkwort. 
Senega, 
fanguinea. 
verticillata. 
Decandriai, 

316. Lupinus, Lupine, 
perennis, 

317. Phafeolus, Kidney- 
bean. 

f vulgaris.- 
f alatus. 
'\ nanus, 
perennis. N. S. - 

318. Glycine, 
monoica. 
Apios- 

319. Clitoria. 
mariana. 

3^20. Pifum, Pea. 
f fativum. 

321. Vicia, Vetch. 
1 piriformis, 
fylvatica. 

t Faba. 

322. Cicer. 

■\ arietinum. 

323. Robinia^ Locuft. 
Pfeudacacia. 

I hifpida. ^ 
3^4. GlycyrrhiM, Liquorice. 

j* glabra. 
335. Hedyfarum, Saintfoint 

marilandicuDit 

fcutefcenst 



viridiflorum. 

hirtum. 

violaceumv 

paniculatunir 

nudiflorum. 

repens. 

triflorum? 

viicidum ? 

et alia. 

326. Galega, Goats-riie. • 
virginiana. 

327. Trifoliumj Trefoil. 

1 Melilotus officinalis, 
reflexum. 
repens. 
pratenfe. 
arvenfe. 
biflorum. 
328 Medicago, MediCr- 
f lupulina. 
f fativa. . 

Classis iS» 

P^olyadelphiay 

Polyandria. 

329. Hypericum, Johns- • 

wort. 
Kalmianum. 
canadenfe. 
perforatum, 
quinquenervium, Wal* 

teri? 
maculatumi Walter!? 

Classis - 
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Class IS 19. fpicata. 



S]:j.C'f:./!c:, 



340. Carcluus, Thifllc. 
l?nc:eolatus. 
peftinatus? 



virginicus. 



r-.'vyiwiia acqualis. 

330. Trajiopogon, Goats- _^, ._.... 

beard. fpinofiflimus, Walterl? 

t poiritolitis. luteus. N. S. 

331. v.onchus, Sow-thiftle. 341. Carthamus, Sas-flower. 
oleraccus. -I" tindtorius. 
floridanus. 342. Bidcns, Double-tooth. 

332. Laftuca, Lettuce. tripartita, 
canadcnfis. cerua. 

f fativa. bipinnata. 

333. Prenanthes, Wild-Let- 3^3. Cacalia. 

tuce, Ivy-lcaf. fuaveolens. 

altiflima. atriplicifolia. 

alba. 344. Eupatorium, Hemp* 

334. Leontodon, Dandelion. weed. 



Taraxacum. 
32>S' Hieracium, Hawk- 
weed. 

venofum. 

Gronovii. 

paniculatum. 

Kalmii. 
2^2^e. Hyoferis,Swine-fucco- 

. 7- . 
virginica. 

337. Cichorium, Endive. 

t Intybus. 

f Endivia. 

338- Araium, Burdock. 

Lappa. 

339. Serratula, Saw-wort. 

-praealta. 



fcandens. 
album, 
feflilifolium. 
hyflbpifolium? 
trifol latum, 
purpureum. 
maculatum. 
perfoliatum. 
aromaticum. 
Polygmnia fuperjva^ 

345.Tanacetumi Tanfy. 

i vulgare. 
346. Artemifia, Southern- 
wood. 

-f Abrotanum. 

f AbfmthiunH 
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t Abfinthium, Worm- 
wood. 
f vulgaris, Mug-wort. 
J347. Gnaphalium, Cud- 
weed, 
obtufifolium. 
margaritaceum. 
plantagineum. 
purpureum. 

348. Cohyza, Plowmans- 

wort. 
afteroides. 

349. Erigeron, Fleabanc. 
canadenfe. 
philadelphicum. 
camphoratum ? 

350. Senccio, Groundfell. 
hieracifolius ? 

. aureus, et alii. 
^51. After, Starwort. 
hyflbpifolius. 
rigid us. 
novae angliae. 
undulatus. 
grandiflorus. 
cordifolius. 
:puniceu9, 
novi belgiL 
mifer. 

macrophyllos. 
divaricatus. 

et aliae for/an hybri-' 
dae fp. 
352. SolidagOi Goldenrod. 

VOL- IIL 



canadenfis. 

altiflima. 

lateriflora. 

bicolor. 

lanceolata. 

caefia ? 

flexicaulis. 

latifolia. 

rigida ? 

odora, Aitoni. 

afpera, Aitoni ? 

et aliae fo^fan hyhridae^ 
2^^^. Inula, Elecampane. 

t Helenium. 
354. Helenium. 

autumnalc. 
IS^ Zinnia. 

"I* multiflora. 

356. Chryfanthemum, Gold- 

in^. 
t Leucanthemum. 

357. Matricaria, Fever-few. 
f Parthenium. 

\ Chamomilla. 

358. Anthemis, Chamo- 

mile. 
Cotula. 
I nobilis. 

359. Achillea, Yarrow; 
Millefolium. 

360. Puphthalmum, Oxeye. 
Helianthoides. 

Polygcimia frufianea. 

361. Helianthus, Sun-flow- 

en 
^ f annuusp 
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'j- annuus. 

multiflorus. 

decapetalus. 

tuberofus. 

giganteus. 

362. Rudbeckia. 
digitata, Aitoni« 
hirta. 

fulgida, Aitoni ? 

363. Coreopfis. 
bidens. 
alternifolia, 



canadenfis. 
afarifolia, SchreberL 

N. S. 
"t* tricolor, 
ftridla, N. S. 
369. Impaticns, Touch- me-^ 

not. 
noli tangere. 

Classis 20. 
Gynandria* 



Diandria. 

364. Cctitaurea, Centaury. Q^^^is, Fool-ftone. 

tCyanus. ^^ ^^i^^i, 

J benediaa. 



365. Polymnia, 
Uvedalia. 

366. Filago, Cats-foot, 
germanica. 

Monogmnia. 
J67. Lobelia, Cardinal-flow-^ 
er. 

Kalmii 

pallida, Schreberi, N. S. 

Cardinalis. 

fiphilitica. 

inflata. 
368. Viola, Violet* 

palmata, 

pedata. 

primal ifolia. 

paluftris ? 

iagittata, N. S. Aito« 
ni. 

t odorata*. 



ciliaris. 
ophiogloflbides, Wal- 

tcri. 
pallida. Clayton, 136^ 

n. 200 ? 

371. Ophrys, Tway-blade*. 
corallorhiza. 

ernua, 

maculata« N. SL 
virginiana, Schreberi« 
byemalis. N. . S. 

372. Arethufa* 
bulbofa. 

373. Cypripedium, Ladicr- 

flipper; 
Calceolus. 
album, Aitoni.. 
acaule, Aitoni.. 

Triandria. 

374. Sifyrinchium. 
Bermudiana. 

Sgwndrm 
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Hexandria. 
.375, Ariftolochia, Birth- 
wort, 
ferpentaria, 
Polyandria. 

376. Arum, Cuckow-point. 
Dracontium. 
tciphyllum* 

377. Dracontium, 
foetidum. 

Classis 21. 
Monoecia. 
Diandricu 

378. Lemna, Duck-meat% 
minor. 

arhiza. 
Iriandria. 

379. Typha, Cats-tail, 
latifolia. 

.380. Sparganium, Burr- 
weed, 
eredtum. 

381. Zea, Indian-corn. 
f Mays. 

382. Tripfacum, Scfanae- 

grafs. 
dadlyloides. 

383. Coix, Jobf-tcars. 
f Lacryma. 

384. Carex, Seg. 
patula, Hudfoni ? 
pulicaris. 
leporina. 
vulpina. 



muricata. 

loliaceat 

panicujata; 

varia, Schrcberi. N. S. 

tomentofa. 

panicea, 

fylvatica, Hudfoni. 

Pfeudocyperus. 

paleacea, Schreberi ? 

N. S. 
acuta. 

ariftata, Schreberi. N. S» 
curvicollis, Schreberi. 

N. S. 
veficaria. 
cefpitofa. 

et aliaei 
38J. Tragia. 

Mercurialis ? 
Tetatidria. 

386. Betula, Birch, 
nigra. 

lenta. 
Alnus. 

387. BuxuS) Box. 

f fempervirens. 

388. Urtica, Nettle. 
pumila« 

I dioica; 

cylindrica. 

divaricata* 

canadenfis. 
3^9. Morus, Mulberry* 

t alba. 

rubra, 
a Pcntandria. 
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Pentandria. 

390. XaDthium,Clott-wced. 
ftrumarium. 

391. Ambrofia, 
trifida. 
elatior. 
artemififolia. 

302. Amaranthus. 
albus, 
hybridus. 
fanguineus. 
hypochondriacus. 

393. Sagittaria, Arrow-head, 
fagittifolia. 

obiufi folia, 
lancifolia. 

394. Quercus, Oak. 
Prinus. 

aquatica, Aitonu 
nigra. 

rubra. 

difcolor, Aitoni. 
alba. 
595- luglans, Walnut; 
alba, 
nigra* 

cinerea^ Wangenheimi. 
ovaiis, Wangenheimi, 

ovata, Marfhalli. 
glabra, Wangenheimi? 

odorata, Marfhalli. 
amara, minima, Ms^r- 

fiialli. 
obcordata. 
396. Fagus. 



Caftanea, Chefnut. 
pumila, Chinquapin, 
ferruginea, Aitoni. 
Beech. 

397. Carpinus, Horn-beam, 
Bctulus. 

Oftrya. 

398. Corylus, Hazlc. 
"f avellana. 

americana, Marlhalli. 
cornuta, Marflialli, ro*^ 

ftfata, Aitoni, 

399. Platanus, Plane-tree., 
occidentalis.' 

400. Liquidambar, Sweet- 

gum, 
peregrinum. 
Monadelphia. . 

401. Pinus, Pine, 
inops, Aitoni. . 
Taeda^ 
americana, Wangen* 

heim, fig. ^6. 
f larici na, Wangen- - 
helm, fig. 37. 
402; Thuja. 

f occidentalis. Arbor 
viiae. 

403. Acalypha. 
virginica. 

404. Ri' inus. 

"f communis* 
Syngenefta. 

405. Momordica. 
echinaia. N. S^ 

4o6# 
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406. Cucurbita, Pumpkin. 
•f" lagenaria. 

f Pepo. 
t verrucofa. 
f Melopepo. 
tCitrullus. 

407. Cucumis, Cucumber. 
f fativus. 

Classis 22. 

Dioeciay 

Diandria. 

4o8.Salix, Willow. 
-) vltellina. 
f babylonica.. 
nigra, MarfhalH. 
humilis, Marfhalli. 
fericea, MarfhalH. 
alpina, Walteri, triftis, 
AitonL 
t viminalis. 

Tetrandria. 

409. Myrica, Gale, 
cerifera. 

Pentandria. 

410. Zanthoxylum. 
fraxinifolium,Marfhal- 

li, Prickly-afli. 

41 1. Spinacia, Spinach; 
f oleracea. 

412 Cannabis, Hemp. 

f fativa. 
413. Hum .lus, Hopi 
Lupuliis. 



Hoxandria. 
414. Smilax. 

rotundifolia. 

laurifolia. 

Pfeudochina. 
4i5.Diofcorea. 

villofa. 

Onandria. 

416. Populus, Poplar; 
tremula. 
balfamifera. 

Dodecafidria. 
Menifpermum, Moon-?* 

feed, 
virginicum. 
carolinum. 

Monadelphia. 

417, Juniperus, Juniper, 
f Sabina 
•{"'communis. 

virginiana? Red-Cedart 

Classis. 23. 

Polygamiaj 
Monoecia. 

41 8. Veratrum, Whitc-Helw 

lebore. 
album, 
luteum. 

419, Andropogon^ Beard- 

grafs. 
nutans, 
bicorne. 
digitatum. N. S. 

4?o;. 
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420. Holcus, Soft-grafs. Class is 24: 
i Sorc;hum,Guinea-corn. ^ 

t Sacharatus, Broom. Cryptogamia, 

lanatus. Filices. 

tener, Schreberi, N. S, t- -r 

edoratus. 43o. tquifetum, Horfe-tail. 

421. Cenchrus, Hedge-hog- ^^''^.^^?; 

grafs. fluviatile. 

echinatus. hyemale. 

422. Atriplex, Orach. 43 1- ?"^^l^^ 

thorlenfis. S''?!''^^'-^ 

423. Acer, Maple. 432- Ophiogloffum. 
rubrum. vulgatum. ^ 
facharinum. 433- Ofmunda, Flowering- 
negundo. . ^V^}* 

424- Celtis. Nettle-tree. virginica. 

occidentalis. ternata. 

regal 18. 

Dioecia. clay ton iana. 

425. Gleditfia,Honey-locuft. cinnamomea. 
f triancanthos. 434. Pteris, Brakes. 

426. Fraxinus, Afh. aquilina. 
americana, Marihalli. caudata. 

alba. talidtroides, Schrcbefu 

nigra. 434. Afplenium, Spleen- 

penfilvanica. wort. 

427. Diofpyros, Perfimmon. rhizophylluro. 
virginiana. falicifoliuixu 

428. Nyfla, Tupelo-tree. Trichomanoides. 
multiflora, Walteri, in- ebeneum, Aitoni. 

tegrifolia Aitoni. 436. Polypodium,Polypodf. 

429. Panax. virginianum. 
quinquefolium, Gin- Lonchitis. 

feng. cicutarium. 

trif oliu nv. phegopteris. 

criilatum^ 
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criftatum. 
marginale. 
bulbiferum. 
fragile. 

437. Adianthum, Maidens- 

hair, 
pedatum. 

438. Lycopodium, Club- 

mofs. 
ferratum. 
rupeftre. 
alopecuroides. 
complanatum. 
apodum. 
obfcurum. 

439. Sphagnum, Bog-mofs. 
paluftre. 

440. Polytrichum, golden- 

maiden-hair, 
commune, 
americanum, Dillen. 

434- ^^55^'^* 12, 

441. Mnium. 
paluftre. 
cufpidatum. 
proliferum. 
undulatum, et alia. 

442.Bryum, WalUmofs* 
ftriatum. 
pomiforme* 
pyriforme. 
rurale. 
fcopaium. 
undulatum, 
glaucum. 



pulvinatum. 
pallidum, Schreberi. 
DiJlenii, hifs mufc. 
389. t. 49. f. 56. 
et alia. 

443. Hypnum. 
adianthoides. 
rutabulum. 
filicinum. 
delicatulum. 
criftacaftrenfis. 
abietinum. 
cuprcffiforme* 
dendroides. 
Hypnum. 
purum. 
riparium. 
fericeum. 
vdutinum. 
Terpens, 
fciuroides. 
julaceum. 
Dillenii Hift. mufc. 

322. t. 41. f. 58. 
et alios. 
Algae* 

444. Jungermannia; 
viticulofa. 
dilatata. 
platyphylla. 

et aliae. 

445. Marchantla. 
tenella. 
conica. 

446. Lichen, Liver- wort; 

calcariutv 
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calcarius. 

ericetorum. 

fagineus. 

faxatilis^ 

parietinus. 

granofus, Schreberi. 

phyfodes. 

ciliaris* 

pulmonarius. 

calicaris. 

caperatus. 

crinitus, Schreberi. 

aphthofus. 

caninus. 

fylvaticus. 

xniniatus. 

puftulatus. 

coccifcrus. 

pyxidatus. 

gracilis. 

foliaceus, Hudfoni. 

rangiferinus. 

uncialis. 

palchalis. 

plicatus. 

hirtus. 

floridus. 

et alii multi novi. 

447. Tremella. 
juniperina. 
mefenteriformis. 
et aliac. 

Fungi^ 

448. Agaricus. 
<:ampeftris* 



violaceus. 
vifcidus. 
fimetarius. 
acicularis. 
quercinus. 
ochraceus. 
et permulti alii. 

449. Boletus, 
fuberofus; 
fanguineus. 
verficoior. 
luteus. 

et alii. 

450. Hydnum. 
parafiticum. 
imbricatum. 

451. Phallus, Morille. 
efculentus. 
impudicus. 

452. Peziza, Cup-Mufh- 

room, 
lentifera. 
auricula. 

et aliae. 

453. Clavaria, Club Mufh- 

room, 
militaris. 
digitata. 
Hypoxylon. 
coralloides. 

454. Lycoperdon, Truffle^ 
Tuber. 

bovifta. 
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N^ XXII. 

invejiis^atlon of the Po^er of Dk. B\rker*s, Mill^ at 
improved by James Rumsey, ivith a defer iptlon of 
the MilU by^yi. Waring. 

Defcription of the Mill, Plate 4. Tig. 2. 

itrid Sept. 'Ty T. Is the rotatory ; being a tube or trunk 
iui. '7?^- JJ^ jy^^Q which the water is conveyed by a pipe 
from the head H, through the neck N and collar C, to 
the apertures m, n, on contrary fides; where, by its re- 
action in pafling off, it occafions a forcible rotation round 
the axis or fpindlc X P, which pafles through the lower 
millrtone S and turns the upper one M, or cffedls other 
purpofes. 
Of the proper capacity of the pipe by ivhich the ivater is 

conveyed from the head Hto the rotatory at K. 
Let e= the area of the water^s pafTage at N 
h= the perpendicular height of H above N 
u= the perpendicular depth of any part of the pipe 

below H 
>c= the area at the depth u below H 
Then, the areas in the feveral parts of the pipe (being in- 
verfely as the velocities) muft be in the inverfe fubdupli- 
catc ratio of the depths below the head ; whefcfore—-^ 
which gives x^e^/^; fo that the pipe muft widen towards 
the head H in the proportion of i to t/i-; and if the area 
at any given height be lefs than C\/i-the water will be ob«* 
llrudlcd in its palfage. 

This theorem {x=ev'^) alfo applies to the pipe of a 
fire-engine, &c. h being = height of the nozzle from the 
VOL. IIL A a bottom 
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b»ntom of the air veffcl toward which the water is unU 
fonnly accelerated, u = thc height of any other part. 

If p =the preflfiire of the fluid by its gravity, at the deptbi 
h, in a pipe, the area of which is every vvhere=e\/7;, it 
win be, as eh: ue \/|f : : p : pv/^j=the preflure or moment- 
turn at the depth u below H. 

Of the initial ponver of the machine or force ivith ivhicb> 
it begins to T?iove.* 

f a= area of either aperture '^. 

I h= height of the water above the cen- > in feet: 
Given, \ tres of the apertures j 

J w=: 62,51b. avoirdupois=the Wt. of a 

t cubic foot of water, 

Required, I=the initial force, or that with which the ma^^- 
chine begins to move. 

If we conceive the water preffing in the tube from O 
toward I, previous to the opening of the apertures, it is 
. evident it will not produce any motion, becaufe the adlion 
againft each fide is the fame: uherefore the prefliirc a- 
gainft the part m, which is to be removed for an opening, 
is equal that oppofed to the fame area e in the oppofite 
diredlion ; now, when the part m is opened, the re-adth3n 
thereof ceafes, and the equal impulfe remaining on the 
/contrary fide e, will be the force required. Viz. ah w for 
each brachium ; confequently, 1= 2hwa = the power with, 
which the rotatory commences its motion. But, as the 
velocity of rotation increafes, the relative velocity of the 
water to that of the tube, and confequently the power, is 
diminifhed, notwithftanding what is gained by 

The 

* Benjamio Martin, in his Philofophia Britannica VoL I. page 217, has attempted to 
•omputc the power of fuch a machine, by the weight ami velocity of water emitted perfe- 
«oDa, &c. without finding the force neceflary to expel it ; but it is not the force accumulat* - 
ed during afecond, or any given times, we require, but the power ii&Sng cooti^ually or|i4'r 
•Dy inilant coafidcred abdxa^edly from (he idcii of time. 
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The centrifugal force. 
Let x=diftance of any point in the radius from"^ 

the centre of motion > in feet 

r= radius or length of the arm, j 

a and w as before, 
t=time of a revolution in feconds. 
Then a will alfo be the area of a fedion of the water paf- 
fing through the tube, at right angles to its diredlion (or 
of fo much of it as wc muft compute the centrifugal force 
for) which multiplied by the fluxion of x, and by w will 
be w a x=the Wt. of the evanefcent quantity or moving 
plane a x, which is the fluxion of the current water in the 
tube; and, by the do£trine of central forces, as t*: 

i.228awx"x 
i,228x : : aw i : ■ ^ the centrifugal force thereof at 

X Ft. from the centre of motion, or the fluxion of the 
whole centrifugal force of the quantity paffing through 
either brachium at any time; the fluent of which, when 

7675ar^ 

x=r, being doubled, is =the central force of the 

t* 
water in both arms ; which is equal to the augmentation 
of power thereby occafioned at the apertures, becaufe fluids 
prefs equally in all diredions. But this force is greatly 
counteraded by 

The Inertia of the Fluid. 
The Inertia of the rotatory tube, with the contained 
fluid, would not continue to refift the moving power, af- 
ter the velocity became uniform, were the fame fluid re- 
tained therein to which the motion had been at firft im- 
jparted ; but as this paflTes off^, and there is a continual 
fuccefTion of new matter acquiring a motion in the diredlion 
of the rotatory, there muft be a conftant reaftion againfl: 
the infide of the tube, by the inertia of the fluid, equal 
to the communicating force. Now this rcadion is very 

A a 2 diflPeren^ 
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different from that of a fluid confined in the tuhewhcrtit 
begins to move, becaufe a particle at the extremity of the 
tube is not to receive its whole circular motion there, but 
has gradually acquired it by a uniform acceleration during 
its paffage along the tube: fo that inflead of the ufual way 
of computing inertia by the centre of gyration, 1 muft in- 
veftigate a new theorem for the purpole (at kail ocw to* 
jne) which may be thus; 

Suppofe a particle P (plate 4 fig, 3,) * moving iniform**- 
ly in the line and direction CA, while this line haaai uni-* 
form horizontal motion toward the pofition CB; then P 
defcribes the common fpiral of Archimedes to Q^&c and 
the velocities in P and Q, in the diredion erf* the circum-^ 
ferences pafling through thofe points, are as thofe circum- 
ferences, or as their radii CP, CQ^&c. in which ratip- 
are alfo the times of its moving from C to P, Q, &c. And 
fince the velocities are as the times of moving from C^ 
(as is the cafe of a body falling from reft) the particle P 
muft be uniformly accelerated, in the diredion P n by a 
conftant equable force, like that of gravity; therefore its 
reaction againft the moving line CA, by its inertia, mufl: 
be the fame in every point from G to A; hence the mid- 
dle point of the radius is to be confidcred as the centre of 
refiftance in this cafe. 

Let X = C P, the diftance in feet of a particle P from. 
the centre at any inftant. 
V = the velocity of P per fecond, in the dire£tioib 

of the radius C A. 
0=3. 1416; a, r, t and w, as before. 

Then the moving plane or particle P will be ax, and itr 

2CX 

weight wai lbs. as before, aUb its velocity = and the 

t 

tinie 

* Thcveloclty muft be uniform if the tube be prifmical ; but the effcA in this cafe will be 
the fame if it taper, and the water be accelerated; for the <ame Quantity in the fame time 
pailc« tbrough (and it a Acd upon) by every part. Otherwifc we ibould ufc the logarithmil 
JfiraL 
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time of Its acquiring that velocity, 1. e. of paffing from 
C to P, = il: now the accelerating force neceflary to com- 

V 2CX 

xnunicate a velocity of feet per fecond^ to a body weigh- 

t Gwavx 

ing awx lb. in ^ Jeconds will be — lb.=the fluxion of 

i6t 
the inertia, and the fluent, when x becomes — r, will be 
I2.272avr 

lb.=the refiftance oppofed to either brachium, to 

t 
be eftimated as if accumulated at 1 r from the centre of 
motion ; confequently equal to the efFedt at both apertures 
when reduced to their diftance, QJE. F. 

This may be obtained independently of fluxions ; by 
confidering, that the whole quantity of water (rwa) ia 

r 
the time ( — ) of its paffing through the rotatory, acquires a 
2crv 

velocity ( ) equal to, and in the direftion of, the aper- 

t 
tures, as it is carried with the tube out of its natural courfe^ 

I2.272avr 

to produce which the neceflary force will be , as 

t 
before. 

Acquired velocity of the ivater. 

The velocity of the water through the apertures at the 
bej^inning of rotation is 8v/h (by the eftabliftied principles 
of hydioitatics) and,as2wah: 8Vh|*=64h : : 2awh 
7675ar' 39'296r" 

j{ : 64hH =the fquare of the augment- 

t* t* .6i4r* 

cd velocity; the fquare root of which is 8t/(hH )— 

the acquired velocity of the waten t* 

Proj^ortion 
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Proportion of the central force to the Inertia. 

;6i4r* i2.272avr, 

Byfubftituting8v^(hH )for v, in itbe- 

98.i76ar* ht* t* t 

comes Xy/[ h -6 1 4I -the inertia ; and, as the 

t* r* 

y6,7s^^^ 98.i76ar* ht* 

central force : xv{ h-6i4) : : i : 

t* t* r* 

ht* i.638ht* 

1,28 V h.6 I 4 = V I 4-( ); that is, the 

r* r* 

power gained by centrifugal force is to the obftrudtion oc- 
cafioned by the inertia, in the proportion of i to V(i + 
i.638ht» 

) ; by which it appears that the latter is the great- 

r* 
ter, except whent or h = o, or r infinite; cafes nev- 
er occuring in pradlice ; and that the longer the brachia, the 
lefs the fall of water, and the greater the velocity of ro- 
tation are, the nearer thefe forces approach the ratio of 
equality; but as we always find fomething in pradtical me- 
chanics to prevent our " running into infinitecimals,*' fo 
here we are particularly limited ; for in the 

Adjufiment of the parts and motion. 
The centrifugal force fhould not exceed the gravity of 
the rotating water, or this water would be drawn into the 
tube fafter than the natural fupply at its entrance, by the 
velocity proper to that depth; confequently muft lofe the 
preflure of the column above it : nor fliould the velocity 
of the apertures, be greater than half that of the water 
through them; for the apertures being ftill adapted to the 
velocity, the effluent quantity or number of adin^ parti- 
cles is as the time ; confequently the momentum is in the 

fimplc 
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fimple ratio of the relative velocity as before demonftrat- 
cd (at papje 146) for the underfhot wheel : hence, the 
greatcll effccl will be produced when the central force«» 
gravity, and the velocity of the apertures = y that of the. 
water; that is, "^;^'''' ^2 war; and, iiL = 4v^ h + r.from. 
which equations we have the following, 
h = 3r = 5t* ^ 

Viz. ^ r = i-63t^ = i h > nearly, where we find, 
t = v.6i4r = v-J-h J) h, r, & t*, about the 
conftant ratio of 5, 3 and i. 
Yet. we may obferve here, that while r and t are pre- 

76,75ar* ii.zyzdLvr 

ferved in a conftant ratio, the valueof—— — and 

t* t 

u e. the central force and inertia muft remain the famey 
fo that the brachia may be made to any length at pleafure 
(hot Icis th -n -' h) if the time of revolution be proportion- 
al, viz. if t = V*6i4r, i. t. if the velocity of the apetures 
be not varied; for a double radius, rotating in a. double 
time, or with 4 the angular velocity, has the fame abfo- 
lute velocity at the extremity; and, with the fame power, 
there applied, will produce the fame. efFe£t, . Wherefore,, 
to find. 

The mo*ving force and velocity of the Machine^ ivhen the 
effect is a Maxmwn. 

If we put. 6 i4r for t^ and 3r for h, as before, in the ex- 

i-.638ht^ 

preffionv'lH ) it becomes v/ 1+3= 2; in which cafe 

r* 
the refiftance of inertia is juft double * the central force, or 

the 

• it isccmonftrablc, that the centrifugal force will be to the inertia, m the velocity of 
the apertures, iftto th.it of thctfflucnt water; licmc alfo, in the prcfcflt cafe, they bcartho 
proportion aboYC dated, cx«^ly; 
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the gravity of the water in the tube, = i25ar, which ta- 
ken from the impelling force, leaves 62,5(ah+r) — i25ar— 
62,5 a X ^—r (taking r= 4. h) »= 41 ^ ah lb. avoirdupois=* 
the real moving force, at the diftance of the centres of the 
apertures from the centre of motion. And^ by a like fub- 
ftitution, the velocity 4 VM-r becomes 4 v^7jh=4,62Vh 
feet per fecond, QJE F, 

Area of the apertures. 

If A = the area of a fedlion of the race, perpendicular 
to the direftion of its motion; V=its velocity per fe- 
cond, both in feet ; a and h as before ; then it will be, AV — 

.6i4r* 
8 a \/ h—— cubic feet = the quantity of water emitted 
t* A V 

per fecond ; hence, a = — the area proper for one 

8.924vh 
of the apertures. 

Scholium. 

Were the apertures quiefcent, their area (hould be en* 
larged in the proportion of v hto V i Jh, or of 1 to V 1 J. 
to difcharge the fame quantity; but then the effluent velo- 
city would be diminiflied in the fame ratio; wherefore, 
awah = ^ I ^ ah, with the fame velocity, 4,62 Vh as above, 
will be alfo very nearly the true moving force of a well con- 
flruded underfliot wheel (J. Smeaton, &c,) Wheicfore 
may be confidered, in efFe£t, nearly, if not exadlly tanta- 
mount, when they have the fame quantity and fall of wa- 
ter; the beftoverfhot being nearly double to either. 

From the preceding calculus are deduced the following 

Eafy 
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Eafy praSlical rules. 

X. Make the arm of the rotatory tube, from the centre 
of motion to the centre of the aperture, of any conveni- 
ent length, not lefs than -^ of the perpendicular height of 
the water's furface above thefe centres. 

2. Muhiply the length of the arm, in feet, by .614, 
and take the fquare root of the producfJ: for the proper 
time of a revolution in feconds, and adapt the other parts 
of the machinery to this velocity ; or, 

3 If at the time of a revolution be given, then, multi- 
ply the fquare of this time by 1.63 for the proportional 
length of the arm. 

4. Multiply together the breadth, depth and velocity 
per fecond of the race, and divide the laft produfl: by 8,924. * 
times the fquare root of the height, for the area of either 
aperture. 

5. Multiply the area of either aperture by the height 
of the head of water, and the produd by 41^ (or by 40 
on common occafions) for the moving force, eftimated at 
the centres of the apertures in pounds avoirdupois. 

6. The power and volicity at the apertures may be eafi- 
ly reduced to any part of the machinery by the comnioa 
rules of mechanics* 
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J Thermometrical Journal of the temperature of the atmof-- 
phere and Sea^ on a 'voyage to andjrom Oporto^ ivith% 
explanatory obfer'uations thereon. 

Philadelphia, Sept. tS, 179Z. 
SIR, 

Read Sept. /^^ N thc 15th of JuHC laft Capt. William Bil-* 
aift, *79-- ^^ lings of this city, commander of the (hip* 
Apollo, prefented the journals of his voyages to and frqm. 
Oporto, for the infpedtion of the American Philofophical; 
Society. As they were not accompanied by any explana- 
tory memoir, I have extradted from them what alone dif-- 
fers fromfea reckoning in general, and inclofe a thermo-- 
metrical journal of the temperature of the atmofphere and? 
fea, which evidently appears to be theobjedl of the com- 
munication. As it was proper to fhow that thefe obfer-. 
vations were not imaginary, and had arifen in the courfe. 
of his voyages, Capt. Billings prefented his whole jour-- 
nals, confiding of 73 pages in folio, with all the detail 
of a log book, which in original are depofited among* 
the fociety*s papers, * 

As the experiments of this intelligent navigator, appear 
to be repetitions of thofe I made near two years before, which 
are related in my memoir No. X. page 82 of this volume,. 
I beg leave to make the following obfervations on them. 

By thefe journals it appears that in June, 1791, the? 
•water on the coaft was at the. temperature of 6i^ by Fah- 
renheit, and in the Gulph ftream at 77^ By my journals 
it will be found that in November, 1789, the water on the 

ooaflr 

• The temperature of the water was tried fcveral times every day, but in this extra<5l it 
wasthought proper only tu notice the iinportaot chimgcs, a ruccclIloD ot fimilar rcfulcs bciIl2^^ 
thought uimeccUary. 
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xoaft was at 47^. and in the gulph flream at, 70^. viz. 



By Capt. Billings, 
1 79 1, June, coaft, 61 
do. Stream, 77 

do. ftream warmer, 16 



By my experiments | ^Z'^l^^T^'::,, 
1 789 Nov. coaft, 47 
do. ftream, 70 

do. ftream warmer 2 3 



7 



Hence it may be concluded that although this difference 
of heat is more remarkable in winter than in fummer, 
yet it is fufficient at all times to guide navigators, fo as to 
take the benefit of its current in going from, and to avoid 
its oppofition in coming to America. — In the latter cafe, 
it has this additional convenience in correding a reckon- 
ing ; for if a navigator can, by this means, know the 
moment he is within the ftream, he knows at the fame 
moment his relative fituation as to the coaft ; and if by 
repeated experiment this mode of corredion fliould be 
found folid, it amounts, in efFed:, to a certainty of the lon- 
gitude, at the precife time when it is important to be ac- 
curate. 

Captain Billings' courfe being nearly along the ftream, 
he found only fuch alteration in the heat of the water as 
may be accounted for by the cooling of the ftream itfelf, 
in its courfe to the northward, 'till became to lat. 39. 00. 
N. long. ^6. GO. W. (a breaft of the Banks of Newfound- 
land) when the mercury fell 10^. Dodor Franklin, in 
November, 1776, on board of the Reprifal, in lat. 41. 
N. long. 46, W. found about the fame diflFerence; but 
the Reprifal had kept a courfe farther fouth and came in- 
to this cool water in a N. N. E. diredion ; while Captain 
Billings being farther North, came in an eafterly direQi- 
on, and of courfe might be as much within the influence 

B b 2 of 
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of that chain of banks which extends from the longitude 
45 W. along the American coaft, as the Reprifal was whea 
fo much farther to the eaftward. In November 17895 I 
found the fame difference in lat. 40. N. long. 49, W. after 
failing in a diredion about N. E. and a line being drawa 
from the place where Captain Billings^s change happened,, 
to that where Dodior Franklin^s thermometer fell (in a di* 
re£tion about E. N E.) would nearly interfedt the place 
where I obferved . the fame alteration ; this is about the* 
fweep of the banks, known by frequent founding, as will 
be found by confulting the bed charts. — By the coincidence 
of thcfe three journals, at fo great a diftance of time, and 
without any knowledge of, confequently without any 
connexion with each other, this important fadl feems tO' 
be eftablifhed. A na'uigator may d'lfcover his approach 
tonjuards objeiis of danger^ ivhen he is at Juch a diftance 
as to be able eqfily to avoid them^ by attentively excvninin^ 
the temperature of the fea. 

After having paflfed the banks. Captain Billings found 
but little difference during 18 days fail, till he came near 
the European coaft. The fame uniformity appears in my 
journal on a voyage to England, Page 85 of this volume. 

Captain Billings found the water to grow cooler three 
days before he made the land, and the mercury fell gradu- 
ally from 65 to Gd" when the land appeared: this was in 
June. In November I found on approaching the Englifh 
coaft a gradual fall from 5310 48^ and then we ftruclc 
foundin^^s. Here the difl'ercnce between the fea and coaft 
water was in both cafes the fame, though the heat of both* 
varied with the feafon. 

Returning from Oporto, Captain Billings marked hia. 
approach to, and departure from the weftern Iflands by 
the changes of his thermometer, but in this cafe the dif- 
ference was fmallj becaufe, owing to the climate and fize 

of 
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of thcfelflancls, the land cannot be fo cold as a northern con- 
tinent naturally muft be. Indeed, the ufefulnefs of the ther- 
mometer (eems to be applicable to the more dangerous (itua- 
lions, and not to Iflands in warm climates; I fhould fuppofct 
for obvious reafons, that the changes would not be great 
about the Iflands fituated between the tropics. The fliore 
of thefe Iflands is generally bold, and the land being 
very high, may be feen at a great diftance. The 
climate is not fubje£t to fogs, fnow ftorms, Iflands of Ice, 
long nights, &c. fo that, except hurricanes, (which are 
more fatal to (hips in port than at fea) there feems to be but 
little danger in fuch navigation. 

After leaving the weftern Iflands, Captain Billings fleer- 
ed to the w^eflward, being in nearly the fame lattitude oa 
the 30th (37^ 47*' N.) that he was on the 17th of Auguft.. 
{37^ 59^ ^O ^"^ during the intermediate time he was dri-r 
ven, as winds prevailed, in a zig zag courfe, as far North 
as 39"^ 04 N. and as far fouth as 36^ 26 N. It appears 
aUo during this time that his thermometer varied from i^ 
to 5 "^ ; but it is to be remarked that there is a me- 
dium in his thermometrical variations anfwering to the 
medium of his lattitude. When he was in 39° 04. the 
thermometer marked 75° and when in 36° 26. it alfo 
marked 75° but when in 38° 12. it marked 70°. Now 
confidering that he had the warm influence of the gulph 
ftrcam to the Northward, and that the ocean water to the 
ibuthward raufl: naturally be warmer than that more North, 
out of the fl:ream, there feems to be a perfedi agreement 
between theory and fa£t with regard to the ufefulnefs 
of the thermometer in difcovering the courfe of this cur- 
rent. The fame thing occurred in the courfe of my 
paflaj^e in the London Packet with Dodtor Franklin, (fee 
YoL 2 page 329 of the Tranfailions of this fociety) in 

June 



198 THERMOMETRICAL JOURNAL. 

June 1785. The mean there was 73 while to the north* 
ward and fouthward the thermometer marked 77. 

Returning towards the coaft of America, Captain Bil- 
lings difcovered his paflage acrofs the gulph ftream by a 
fudden fall in the mercury of 5° from noon to night, and 
about 5 ° farther Weft, by a further fall in the fpace of 8 
hours run, he difcovered the coaft, where he got foundings^ 
before he faw the land. 

The ufef ulnefs of the thermometer as a nautical inftru- 
ment is not confined to the difcovery of an approach to- 
wards objcdls of danger knoivn to exiji ; but it, may if at- 
tended to, difcover others not at pre/ent fuppofed to exi£l^ 
againft which a navigator cannot be on his guard. Seve- 
ral charts, particularly one made by Governor Pownall, in 
September 1 7S7, point out rocks and breakers in the mid- 
dle of the ocean ; fome are faid to be uncertain, others 
have been (ten but once, and prefcrve the names of their 
fuppofed difcoverers. Thefe fa£ts are generally doubted, 
and by fome mariners have been ridiculed ; but it fliould 
be confidered that in every inflance where the difcovery of 
thefe hidden dangers have been fatal, no one could efcape 
to tell ihe melancholy tale, and furely the number of mif- 
fing ftiips juftifies a conjedure that fuch misfortunes have 
happened, and ought to influence every navigator to make 
accurate obfervations on the temperature of thefea during 
the ivhok of his voyage. 

A gentleman of undoubted veracitv related to mc fome 
time fince, the following fa<S, which I mention on ac- 
count of its aptitude to this fubje<St. 

On a voyage from the Weft-Indies to En?;land, the 
fmall veflel he was in, touched at Bermuda. On leaving 
that ifland, having fine weather and a fmooth fe:i, they 
failed along a ridge of rocks, feeing the bottom very plain- 
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ly all the time, till the ifland was out of fight; in this 
place they fpoke a large fhip, the Captain of which, had 
no idea of his fituation ; he had not noticed the bottom, 
and was failing in full confidence of being far from dan- 
ger. On being defired to look over the fide of his fhip, 
the whole crew was in the utmoft confternation, and hove 
the fliip too, with all her fails fett. He was foon inform- 
ed of his true longitude, and took a new departure. Had 
this Captain kept a thermometrical journal he would not, 
probably, have been fo deceived,^ and had he at this time 
been, in a gale of wind, his error might have been fatal. 
Every body in this city remembers the dreadful cataf- 
tropheofthe fliip Faithful Steward, which was loft, on 
til is coaft, with near 500 people on board, about feven 
years fince. The Captain was fo fure of having fufEcient 
lea room, that he did not think of founding, the weather 
was not boifterous and had he known his fituation he 
mi^ht have ftood off during the night. But fcarlefs of a 
danger he did not know, he flood on wit'i full fails, and 
was in an inftant loft: I think there were not above twen- 
ty fouls faved. A thermometer regularly ufed would 
have given warning in time, and probably have faved 
thefe lives.. 

The impreflion fuch events have made on my mind, 
has induced me to be thus particular, and I the more rea- 
dily do juftice, to the judicious example given to other 
Captains, by Captain Billings, becaufe 1 think the obfer- 
vations of a mariner, arc more likely to be attended to 
by mariners, than any inftrudlion given by a landfman. 
L think befides, that the merit of Captain Billings, ou^ht 
to be rewarded, by a publication of his laudable candudt. 
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that he may enjoy the reputation to which he is juftly en- 
titled. 

I am with great refpeft. Sir 
Your moft obedient and 
Moft humble Servant, 

JONATHAN WILLIAMS, 

C One of the Secretaries of the 7 
^ American Philofophical Society. 3 

A thermometrical Journal of the temperature of the atmoj^ 
phere andjea on a pciffage from Philadelphia to Oporto 
in the Ship Apollo^ by Captain William Billings. 
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Firft Memoir of Obfervations on the Plants denominated! 

Cryptogamick. 

Nu/quam natura major quam in minimis. 

Plin. 



mead Feb; 
17, I79»' 



ALTHOUGH the proccfs of nature in the 
formation and reprodndlion of all organifed 
bodies is evidently uniform, yet there are philofophecs 
and naturalifts who fcruple to admit this general principle- 
iaajyi inflancesxand think it^iliU liable to fome exceptions.. 

Mor^ 



€ R Y P T O G A M I C K- 203 

More than nineteen twentieths cf the animals and vege- 
tables which are known to us are regenerated bym^ans of 
certain cfiential parts, inherent in their crganick confiitu- 
tion. Thefe parts or organs of generation arc fo apparent, 
and foeafy of demonftration, that no plaufible fyftem can 
be founded on the contrary hypothefis. This is not the 
cafe with thofe individuals the organization of which is 
more fimple, and of which the fexual parts efpecially are 
fo extremely minute, and lb concealed from the eye, that 
they have hitherto ^fcaped the obfervation of philofophers. 
Hence have fprung thofe more or lefs ingenious, hut al- 
ways erroneous, fyftems, which, at the fame time that 
they do credit to the genius of their authors, are clearly 
repugnant to reafon. Hence, thofe numerotis -diflertati- 
ons filled with captious reafonings, and in fome refpcfts 
not without depth of refearch, but in dire£l oppofition to 
the eternal laws of nature. Hence, again, the endea- 
vours of fome fyftematical men, to deftroy that principle 
fo generally recognized, and which fo many fadts concur 
to demonftrate, omne vivum ex ovo. 

Notwithftanding tlicvery great probability of the rege- 
neration of all animals by the conjundiion of two indivi- 
duals of different fexes, as in quadrupeds, in birds, and in 
infeds; or by the afperfion of the feminal liquor of the 
male on the (pawn ejc£ted by the female as in the fi(hes; 
notwithftanding it i» proved to demonftration, that the 
feed of vegetables are fecundated by the pollen of the an- 
therac; notwithftanding the conviiflion of thefe and many 
other fads, equally well known and afcertained, ftill fome 
philofophers refufe to extend this principle to the whole 
of the animal and vegetable creation. The fimplicity and 
minutenefs of the organs of worms, and efpecially of the 
polypi, and the fingular faculty which fome obfervers have 
attributed to the latter of regenerating themfelvcs by the 

C c 2 fedion 
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feftion of their parts^ have induced fome naturalifts to be- 
lieve, that thefe little animals were not fubjed to the genc-^ 
ral lav7 by which all the others are governed. Thencc> 
they concluded that the principle of regeneration by means^ 
of the fexual organs v^'as not exclufively necclTary for the 
multiplication and reproduction of every individual. 

This fyftem, however oppofed to what comes under our 
daily obfervation, has, neverthelefs, found, and ftill con*- 
tinues to find, many warm fupporters, and has been mucb 
ftrengthened by the analogy which has been difcotcred 
betv\een the mofles and the muflirooms, the fexual organs* 
of which were not determined till I made my obfervations^ 
on the fubjedi, fo that thefe plants were thought to be t6 
the vegetable, what worms X and polypi are to the animal^ 
world. 

1 {hall not, in this place, undertake to refute this opi* 
nion with regard to the polypi, which do not come with- 
in the limits of thefe obfervations, but until more accurate 
experiments fhall have brought us to the certain difcovery 
of the manner by which thefe little animals are reproduced, 
I ihall remain fatisfied wiih the obferVatiori of Bernard de 
Jufficu on the polypus, and fliall rejed every fyftem which 
tends to favour an opinion, that nature, who in all other 
things, and in thofe which are rnoft within the reach o£ 
our obfervation, ever ads by donfl:ant and by uniform 
laws, could have become fo different from herfelf and have 
adopted partial rules in favour of a very fmall number of 
individuals. Here I Ihall confine myfelf to fome of thofe 
plants denominated Cryptogamick^ which 1 have obferved 
with great care and attention, and which (as 1 ihall endea- 
vour 

\ I mli,bt have difpteiifrd with mcneloning (he Polypi in partlcuW, as thf y are comprei* 
hcri'Icd ur.<Icr the j;ciiLi'a; appe'laiion of worms; but 1 thcuj;ht it bcft to n.tkc Jf ccial menti* 
CO ui them, ar of all auimals they are thcfc of which the tnoll fi.bulous accounts have beeo 
givco, and which have iJordcd the ^rtatcli icope tovhc >vild idcat oi faaciful imaginationt. 
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Your to deraonftrate) are provided with the fame organs of 
reprodudUon which we ohferve in other vegetables,* 

It has nev€r yet been controverted, at leaft as to the mot- 
fes, that thefe individuals are cflentially a part of the vege- 
table kingdom* They all have very diftinfl: and obvious 
organs, which are eafily diftingurihable from the roots,, 
the leaves, and the branches, and which, by analogy, 
ra^ift be confidered as bloflbms, containing fuch parts as- 
are neceflary to the reproduction of every individual*' i: 

The oppofers of the fyftem of fcxual regeneration^ have 
confidered thefe organiited parts as an \xk\ti^Jiiperuegation y 
•^for,** fays a zealot of this fed, '* there are moffes which are 
deftitute of thofe parts which the fexualifts call frudificati- 
on|.** On the contrary, the friends of thefexual fyftem. 
are all agreed in confidering thefe parts as the real organs 
of reprodudion, although they differ as ta the nature and 
ufe of thofe parts. Some are of opinion, that the urn§i 
(Fig. 3. 7. 14.) is the male part, and that the ftars which 
appear at the extremities of the branches, as in the Poly** 
trictim and feveral fpecies of the genius Mniuntj are the 
female-organs^. Others, with more reafon, fuppofe that 
the urn contains both fexes»^ According to thefe natural- 
lifts, 

* ] have Dot only fubmitted thefe obfervations to the Academy of Sciences of Pari», in the 
years 178a, 1783, 1784, and 1785, but I have ihewn them the objedls themfrlves ia c'etail, 
cfpeciallyto Mcfiis. Adanfon, de Juflieu, and de la Marck. 1 have repeated before the 
Academy feveral of my experiments; 1 have demonftntedto them the exiftence of the Cap- 
fule w ithin the Urn of tlie Moflcs, the irritability of the Cilia and their fpontaneous convul- 
five motions immediately after the falling of the Opercule, which is the moment of fecunda- 
tion. 1 havcfliewn them the irritability of feveral Mufhrooms when they emit their feeds, 
and tfpccially in the Feziza, the Nefluc^ &c. the Capfule which is formed at the extremity 
of the point of a non defcript i^eciesef Jipdnum; and laftly, I have ihewn the duplicity oftht 
blades of the Agvicus of Linnxus, which, in the manner of pods or iiliquaB, contain a pro- 
digious quantity of Cmall oval bodies, which I take to be the feeds. If thefe authorities are 
not fufficient to convince certain ikepticks, I exhort them to make the fame obfervations them- 
fcives, and 1 have no doubt but that they will veryibon be convinced of their truth. 

f 1 he ftrufture of the mufhrooms being different from that of the mofles, thefe general ob- 
fervations cannot be applied to them. When I treat of thole pbuits, in another memoir, i 
ihall be particular in the defcription of their organical pans. 

4 M. Necker, botanft to the lileaor Palatine, in \\\% Phyflology of Organised bodied 

§ This is the name which has been given to the frudification of the moiieft 

\ Limueusand bis followers have adopted tbc opinion of DiUcnius* 
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lifts, the cilia are the male organs, and the pollen contain* 
cd in the urn is the feed§. Others, again, adopt an opini- 
on entirely different, and pretend that the urn is a capfuie 
which contains the feed, and that the glandular parts iitii- 
ated under the foliola, or little leaves, of the ftellated 
branches (as in the Polytricum and Ainium) are the anthe- 
rae, or organs which contain the prolifick liquor. The 
queftions which now divide the naturalifls on this fubje<3: 
are the folio '.ving : 

I ft, Whether the parts of which we are fpeaking are 
in fa<fl the fexual organs of the mofles. 

2dly, To determine the ufe and the nature of each fc- 
parately in regard to the functions which are attributed to 
them. 

Thefe two queftions being folved, there can remain no 
doubt as to the mode of regeneration of thefe plants, and 
every contrary fyftem muft fall to the ground. Of this 
I have become fully convinced by means of (ome very (im- 
ple and very eafy obfervations, which may be made by 
others, with the greateft facility. 

I fhall not here attempt to refute the feveral opinions 
which I have thus flightly mentioned. Men ofinformati- 
oxi> and thofe devoid of prejudice, will eafily determine 
how far thefe opinions are worthy of confidence, particul- 
arly after they (hall have read the following detail of my 
obfervations on the fubjedt 

Of 

§ Hill and Me«fe. Their fyftem, tfie moft ingenioas of all, i§ extremely plaufihie, l)ut it 
eannot be admitted, ift. hecaufe the Pollen, which they confider as fecd% has all the charac* 
teriftick* of a fecundating noUen, fuch ai its convulfive and impetuous emifiion, its inflamma* 
bility, and its ^eat difficultT of incnq>orating with water. 2d. Becaufc the Cilia nut bein^ 
uniform or conftant in all the mofles, and being fometimes found of two different fpecicsir 
ttit fame individual, cannot be direA oi^fans of generation, but only (as 1 fliall prcfcntly de 
mMiftrate) acceflbry and fecondary organs, intended to protect and faciiiutc the ad of fecur 
elation. 

The other fyftems are ftill lefs admifTible, becaufe they cannot be applied to all the fpec' 
mji moflet, and arc liable to exceptions which are fuificicnt to dcaionCUate their fallacy. 
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Of THE MOSSES. 

The fruftification of thefe vegetables, convmonly known 

B-y the name of Anthcray or Urn, is uniform and conftant 

in all the family. It has thefhape of a little club,^ mor^ 

or lefs elongated (See Fig. 3. 7. 14). 

It is compofed 

' of a fmgle piece in the form of a tube, 

in the Bryum^ the Mniutn^ and Polytri^ 

cum (Fig. I, 8A. Fig, 15. C): of 

feveral pieces, or foliola, more or lefs 

imbricated, as in the Hypnum and the 

LFontinalis (Fig. 3. 7. 16. C). 

It is fcffile in. the Phajcum and the Fonti^ 

nalis (Fig. 3. 14.) : (landing upon a fila- 

An Anthera,<{ ment of different lengths in the Bryum^ 

or Urn. I the Hypnum^ the Pohtricum^ the Splach-^ 

l^numsind the Mnium (Fig. 7. 13.).. 
The urn before its maturity is compofed 

f more or lefs fubulated in almoft every 

I one (Fig. 9, 13.); and in the form of a 

Of an Operculum^ ^ chapiter of a column in the Polytricum^ 

or OpercuU: J and fome fpecies of the Bryum (Fig. 

L12- 13.) 

'It is fmooth and' more or lefs trans- 
parent in the greater part (Fig. 4: 5. 
7.) : hairy and coloured in the Poly^ 
Cawl, \ tncum^ and in the Mnium Polytri-^ 

choides (Fig. 6. 8. ). There is none 
in the Sphagnum^ and it is very ca- 
^ducous in the Phafcum. 
When thefe parts are ripe, the opercule and calyptra 
fell off; then the urn appears mutilated at its extremity^, 
and the orifice, or opening, is either naked or covered with 
cilia«. Suchw 



0[2L Calyptra, or 
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Such is the detail of thM part of the mofics which *we 
jcall the frudtiiication, and which Dillciiiiis and Linnaeus be» 
lieVed to be the male organs. I (hail here annex a tal)ie» 
in order to enable the reader, by a comparative viewof thfe 
i^i^hole fubjefl:, to form a more precilcjudgment ot my ob- 
lervations*. 

Being led by a natural inclination to the ftudy of this 
family of vegetables, which, I am afraid, has not been fufr 
ficiently attended to, I have devoted my whole attention to 
it. I have obferved them in their different ilates and peri- 
ods of vegetation, as well in the places of their fpontane^ 
ous growth, as at my own home, that I might the better 
xlifcover the moment when the pollen was burfting from 
the urn. The following is the refult of my obfervationt, 

I found that what the naturalifts have conlidered as a 
thread, or Rlament, fupporting the urn, is, in fad, a reti 
tube, continued to the urn, which is a part, and the 
end, of it. I denominated the whole a corolla. This tube 
being carefully opened with a very (harp penknife, difco- 
vers a white tranfparcnt filament, extending itfelf to the 
urn (Fig. 15. A.). The urn being opened, in like man- 
ner, wlien fully ripe, is found to contain the fragments 
of the dilacerated capfule (Fig. 15. E.). Thefe fragments 
are of the fame colour and nature as the filament con* 
tained in the tube. 

After having difcovcred thefe veftiges of an unknown 
organization, I was defirous 6f obferving the fame in the 
urn before the emiffion of the pollen. I made choice of the 
Pofytricum commune of Linnaeus, as being larger and 
more proper for my obfervations. I took off the opercule, 
without injuring the other parts, and, for this purpofe, 

I always 

• T liaTCinfide no partiml«r mention #vf He^wi^'t fyftctn, fi^ieh fee m« to have been adopted 
lyy fcveral oatunlills. It is not, however, more adinilBliic than the reft : it is iiabJetujui 
infinity of exceptions, which are a fuflicient reafmi for reje^Ing it. At a future psriod,' I 
^dt demonftrate the fallacy of this new opinion, which miftakes for male organs th<> rf^ij^ 
ai r bodies, which arc iituatcd at the extremities of the fteliated branches. 
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I always- preferred a bldlTom almoft ripe. Itheii Opened 
t4ie urn on thfe fide; T carefully tbok out tht pollen, and 
by this method) Idtfcovered an oval body, of an herba-t* 
ceous colour, fittiated in the cen(i%; This kind of capfu- * 
la, as I call it, is ftrongly fixeii to the bottom of the Urr^ 
and although I did not obferve it (licking to the intifrna} 
filament^ I am much incKned to think it is the terinirTati^ 
oaof it« At another time, I cut off horizotitally, a part 
of a ripe bloffom, and expofing it to a'maghifyiilg glafs^ 
I difcovered.x. the epidermis of the corolla (Fig. ly, A.)i 
ad. the pollen furrounding the eapfule ^Fig. i8« B.), ^d: 
fmall globules fitting between the fibYes of a kfnd of nef, 
which appeared to me to be the feeds (Fig. 18. C). Thefc 
obfervations:, I have fucceflively repeated on all the mofles 
to be found ia the neighbourhood of Paris, and Lifle iti 
Flanders, and i obferved, with fatisfadion, that every one, 
without an exception, was organized in the-Aim^tnannef. 
. Having arrived at this important difeovery, 1 determine 
ed to proceed farther. I examined and tried the yello\^ 
duft which furrounds the capfu1e,and Ibec^the convinced, 
from its inflammability, and ffom the^fficUlty^kh which 
it mixed with water, that It was of the &me nature with 
the pollen of odier vegetables. It tiow remained to prbte' 
that the fmaH ovri body feirroUnded by the pollen is a true 
capfule, including the feeds. The obfervation which I 
had formerly made with the iliictofcope proved it, indeed, 
but 'nbt in ^ tnanner fufficrently fatisfaftory, as there did 
not appear to be any dired communication between the 
pollen and the feeds, which are contained in the capfuta. 
I had rccourfe, again,. to obfervation, and I fortunately 
xaught nature, as it were, in the fad, and discovered the 
nfe and operation of each of the parts of which the urn 
of the moffes is compofed. As I was, one day, examin- 
ing, with attention, the Hypnum velutimim^ of Linnaeus, 
VOL.. in. . D 4 I endeavoured 
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I endeavoured geptly to take off the opercule with my fia-«< 
gers, which wa^ very esSilj dOBG^ as the bloffom was ful*. 
ly ripei The opercale hnviog fallea off) the cilia wiiich4 
detained it being tbvs free^ aod loofened from their former;- 
i|ate of tenfion) I was a» witnefs to their curious manner q£, 
operating : tEey were ia an almofl: continual convolfive: 
agitation, and contraction, approaching to» and alcernatb*- 
ly receding from, the internal qilia, which feemed to me-^ 
to open. a little towards their extremity, at the fanu: time: 
that the others contra^t4: themfelves by a contrary mott^ * 
on. I diftindly obf^rved the pollen thrown out through-^ 
the fpace that opened betweea the internal cilia, near^ 
their bafis, aa faft as the external ciUa fell hs^k. Hence,. 
i( occurred to me that thepofttion and motion of thefe va^. 
rious organs are intended to reftraia the impetuofity of; 
the pollea : and if we confider how the pollen and feeds-, 
are difpofed, it will be eafy to conceive that the fbroierr 
capnot come out without, meeting the latter. Thus, na«- 
ture, ever confiflent in her productions, has formed theie? 
ciUa to moderate the conyulfive emiffion of the pollen, and i 
to bring it iato contact with the feeds before it eicape». 

There is nothing more admirable thaa the operations of v' 
iiatu^e in thefe little plants* X have made the hunt eacpe-- 
riment on an infinite variety of moflfes^ and it has alwayss 
fucceeded when the bloflbm had attained its full maturity, . 
I have repeated it in the prefence of feveral perfpns, as well ^ 
as in privs^te for my own amufement, and every time, I had 
additional reafon to admire the wife difpofitions of the 
Great Lord of the Univerfe, who, by conftant and by uni-^ 
form rules, preiervc;s aad multiplies «11 the individuals o£^ 
bis Cre^tioou 
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OJEHOVA, 

'^am ampla/unt Tua Opera! 

^am fapienter Eafecifti ! 

^am plena ejl Terra poffejftme Tua ! 

David PfaL CIIL -24. 
From the preceding obfervations, it follows 
I ft. That thefe plants are endued by nature with the 
fame organs of frudificatidn as all others, to wit, zjloweh 

(Fig. 3- 7- i4-)- 

adly. That this flower has two effential parts, which feem 

to be the organs of generation, viz. a fecundating pollen^ 

lind a capfule containing the feeds (Fig. i j:. 1 6. 1 8.) : 

3dly. That befides the pollen and the feeds, there are 
mother acceflary parts, relative and proportioned to the con- 
ftrudtion of that flowsr, and dcftined (Fig. 7. 14. 17.) : 

ift. To prote<a the fexual parts when young, the cawl 
"(fig. 4. 8.), the operciilc (fig. 9. 14.), the cilia (fig. 17.) : 

idly. To prevent the too rapid emiflion of the pollen^ 
that thus the bufinefs of generation may be the better ac« 
•compliftied, the internal cilia (fig. 1 7. A.). 

3dly. To diminifli the eflFed of the impetuofity of tb^ 
€ame pollei^, by checking its motion, and by detaining it 
for a moment at the orifice^ when thefcdindationis per** 
formed. This is done by the external cilia> by meana of 
their irritability ::nd ofcillatpry motion (fig. 17. B.). 

4thly. It appears that the urn is a bi-fexual flower, con** 
taming & caplule more or lefs pedunculated, according to 
<he leAgth of the tube. 

jthly. That the fmalleft ihoffeiB, as well as a^l otiiei* vege- 
tables, are reproduced by their owli particular organs; that 
they obferve the general law of all organized bcktieb, and 
that they furnifti an additional proof of the great aadom^ 
^tmne vivum ex ovo. 

Ibd^ Ihave 
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I have fomething more to add coijceroing thit pMt< 
which I have denominated the Stari and which fome na-?. 
turalift have fuppofed to be thefeinale, whilft others have ^• 
imagined it to be the male, part. 

The/mall glandular parts included under the foUbla^ of ;' 
the branches, certainly poflefs the faculty of rreprodudli«». 
on.; and I have very frequently obtained a few individu- , 
als from them* Still, I cannot admit that they are th^ : 
oply feed of the moffes, and much lefs that they ar^xtQr. . 
tljferae containing the prolifickjiquor./- 

We are, indeed, acquainted with fome plants whick^ibe^s ^ 
iRdes their hermaphrodite flowers,, have on the . fame ..or - 
another ftalk,. fen>i-fexual flowecfi^ . either male or. female: : 
why, therefore, may not the fame thing take place in the 
moffes ? — :why m^y npt the; Polytricbutn^ the Mnium% . 
and the Splachnum be polygamous plants, like the Parieta-- , 
ria^ Acer^ andfiiyeral of tte Jlfww£/i,.or like the Diofpyfos^ ^ 
the Ginfeng^ &c f ^ 

We alfo l^now fome plants,, as the Lilium bulbiferum^^ 
the leaves of which, are furnished with fmall bulbous, 
glands, whiph being piit iato th? ground fbpot up^ into 
individnalspfjheir.fpecies,, without altering intheleaftf 
the frudification^of the flower^^ of .the. fame plant. Why* 
then, may not the n^offes have the fapie faculty otrepror 
3ucing thcmfflves? , 

Whether wc confider the ftar of the moffes as a true 
^ower, or as containing bulbs, like thofe of jth^ Lilium 
hlilbiferum^ which is more probable and natural, it can-7 
noLaffeft^tbe fa£fe' which I havjc eftablifhed refpeding the 
reunion of both fexes in ,the urn^ Why fliouki we I00I5 
upon that part as being eitt^et: the male or female organ, 
fmce the greater nupfiber of moffes have no ftarred branch? 
how then, could thofe fyftematifts conceive or explain thq 
re-produdion i» \}xt Phafcum i^i^ 14.), which confifts 

ouJy 
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«iJy of fome root8,andof a few fmall leavesjin the center of 
which is the urn, which is not tubulated? all the mofTeSf 
oa the contrary, bear an urn, or flower, in which any 
one may obferve a pollen, or fecundating powder, and a 
^cdpfula, containing fmall round bodies, which much refem- 
ble feeds : thence follows their analogy to other vegeta- 
•ble;8, with.rerpe£t to their frudification. 

The ecaiifion of the pollen, and the irritability of the ci- - 
lin, maybeexadly compared. to thofe convulfive motions - 
which are common ^to all organized bodies, when they 
arrive at the moipent of their re^^produftiom Is it polfible, 
then, after what I have demonflrated, to follow other opi- 
nions, which cannot apply alike to every individual ? From ^ 
thence, I am authorifed. to conclude, that the opinion . 
which refults .from my obfbrvatians is preferable to all 
the former fyAemsyjiot excepting that of Mr. Hedwig, , 
w^icU is twQ inconiiReat ta be admittedL .. 

DcBEAUVOIS,, 

Member of the' Society of Sciences and Arti ^ 
of St. Domingo, and Correfpondent Mem- - 
ber of the Academy of Sciences of PariSi^. 
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Ul letter from Major Jonathan Hearty to Benjamin Smit% 
Barton^ M. D. Correjponding member of the Society ^ 
the Antiquaries of Scotland^ Member of the Amencan 
Philofophical Society^ and Prof effor of Natural Hiftory and 

Botany in theUniverfity ofPennfylvania^ containing^ 

obferuations on the Ancient Works of Arty the Native In^ 
habitants^ ^c. of the WefiemrOmntry. 

Fort-Harmur, 5th Jaciuuy, Z79I» 

Read Feb. A GrUE E A B L E to pfomife, 1 now enter oil 
3» i79»- JljL ^^ different fubjeds of enquiry contained 
in your favour of the 24tli of January laft,43ut find myfelf 
unable to give that fatiefa^tory information vrhich the na- 
ture of your work may probably require : however, fuck 
obfervatioDs as opportunity has enabled me to make, I 
am happy in laying before you; 

With rdpea to Ancient works. Thofeatthe mouthof 
the Mufkingum arc the onlv vefiiges of any condderable 
works I have-very particularly attended to, a plan of which, 
with fome remarks, is publilhed in the Columbian Maga^ 
zine. Thofe remarks, not having been made under an 
expedation of their being publiflxed, were not fo accurate 
as I could now wifla they had been ; but improvements 
having fincebeen made over the whole extent of the works, 
no very confiderable inveftigation has fince been made. 
We did, at that time, open the big mount and fome of the 
graves, dig into the caves, on the walls, elevated fquares, 
4nd at different places within the compafs of the works, but 

Clothing 
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ttothing was^ found more than I mentioned in thofe remarks* - 
The works at Grave-Creek I have carefully viewed, but^ 
never traced the lines with fuch accuracy as to enable me ' 
to give you a plan. They are very extenfive, commen«i»^ 
ctng about four mrles below Glrave-Creek, and continue- 
iog, at intermediate diftancesy for ten or twelve miles^^ 
adong the banks of the Ohio»« The principal works are * 
^joining the big-grave, which is about half a mile fronv^ 
the Ohio, and about the fame diftance north of the mouth ^ 
of Grave-Crcek.^ The works are very fimilar to thofe *t 
the mouth of. Mulkingum. The continuation of works- 
each way confifls of fquare and circular redoubts, ditchesy^ 
wallsy and mounts, fcattered, at unequal diflances, in eve* 
ry dire&iony over extenfive flats* . TTie big-grave, fo cab- 
led, has been opened, and human bones .found in it; but 
not of an extraotdinary fize; neither have I ever heard of 
bones of an extraordinary fize being found in any of thofe - 
graves, many of which have been opened, and getneral-- 
ly found to contain human bones.- 

Thefe are the only confiderable remsins which I have • 
myfelf examined. The common mounts, or Indian graves, . 
or monuments (for they are not always found to contain 
bbnes), are fcattered over the whole country, particularly 
along the Ohio, . and its main 'branches : .indeed, I have 
fcarcely ever feenan handfome fituationon an high flat, 
adjoining v^y large ftream, where there were not fome - 
of the above mentioned veftigeaof antiquityr' 

Travellers j whofe authority I depend on, inform me 
that on a branch of the Scioto, called Paint-Creek, are^ 
works much more confiderable than thofe at Grave-Creek^ 
or Mufkingum, a mount much larger, a greater variety of ^ 
walls, ditches and enclofures, and covering a much great- - 
er extent of country; that they continue for nearly fixty 
miks along the Scioto to its jun^ion with the Ohio, oppo-* 

fite ^ 
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fite^vhich, on the Virginia-nde, :are extenfive vroribr 
which have been accurately traced by Goldnlel Ccol^gt 
Morgan, and 1 have been told there are remaina of cfaKm* 
neyS) &c. : ♦. ■+ 

The next works of note are on the Great-Miamif aboift 
twenty miles from its jundion with the Ohia A >Mi> 
\VeUs, a gentlemen of nice obfervation and phibfophioid: 
enquiry^ who had viewed them^ and hadal£> eJcamiocditte. 
works at Mufkingum, informed me, they wereverytfiaiift^ 
lar, though he thought thefe more extenfive, the wio^- 
higher, apd the ditches deeper, than thofe of Muikiagiuq^ 
He alfo obferved, there were fimitar works od theLitd^ 
Miami, about twenty miles from its jundion witiii«hb 
Ohio, which would be about the fame difltaoocifrom/the 
reijiains laft mentioned. , ..- . c ■ n\ 

Thefe are the only traces of anrim/ worir of whicKjIL 
have received fuch authentic information as wiUjuftifyifiMl 
in reporting them as undoubted fads. Many otheii>|p«^ 
markable vefliges of antiquity h^ve been defccibed ti^'iituit 
particularly, on theeaft (id^ of a fmall branch of tfaetBig^ 
Black, a river which empties itfelf ioto the Mifiiffippi^ 
nearly in latitude ^^n north, an elevatJoa of earth ^ibwdc 
half a mile fquare, fifteen or twenty £eet high, from thi 
north-eaft corner of which a wall of equal height^ with^i 
-deep ditch, extends for near half a mile lo the high Ianda« 
This information I had from the Chacktaw^Indians, who 
inhabit that country, and it is confirmed by noiany white 
people, whorefided with theChacktaws, and had often been 
on the fpot. 

The tradition of the Chacktaws with refped to this ele-* 
vation is as follows, viz. that in the midft is a great cavo» 
which is the houfe of the Great^&pirit ; that in that cave 
he made the Chacktaws; that the country being then un** 

4cr 
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*ficrw4tcr, the great fpirit raUed this wall above wateri 
tO'fct the Ghacktaws on td dry, after they were made. 

The fame perfons and others aflTured me ^bat on the lovf 
grounds of the Mifliffippi, which are fubjedl to bverflow^ 
at a place called Bio*Piere« is a very large mount encom-^ 
ftaied by a numberof fmallerones, in a perfed circle, at 
equal di(}ances from each other, and at about two hun-^^ 
tired yardafrom the centre, or Grand-Mount* Thefe cir* 
^umftances I have the more reafen. to believe, as every 
iaformatioa affures me that country is covered, with veflii*'' 
^es of.afQcient fettlements : as far fouth as the head wa-^ 
ters of the )Yazoo and Mobile, my own obfervations con« 
£rm it« ; 

• Who thofc inhabitants wcr6, who have left fuch traces) 

from whence they came, and where they are now ; are 

querieai to which we never, perhaps, can find any other 

than cooje6;ural aniwers. I <:aDx>nly give my opinion 

mgatively^ that they were not conflru^ted by Ferdinando 

die Soto. He was not on the continent a fufficient time 

to iconftrud even the works at Muikingum, and from eve>» 

ry circumftance it appears that he was no farther nortk 

than Chattafailai, a Chickafawr village, on the Tombig-* 

bee-branch of the Mobile* adly. Thefe works were not 

conftriidedby any European, Afian or African nation iince 

the difcovery of America by Chriflopher G>lumbus^ the 

Aateof the ^ork^, the trees growing on them, i&c. point 

to a much earlier date. 3dly. They were not conftruded by 

the prefept Indians or their predeceflbrs ; or ^bme traditi*^ 

ons would havereniaifiedas to their ufes, and they would 

have retained ibme knowledge in cbnftruding (inaiilar 

works. 4thly . They were not conftruded by people who 

. procured the neceffaries of life by hunting: a number 

fufiicient to carry on fuch works never could have fubfift* 

cd in that way. 5thly. I may venture to add^ the people 

VOL, III. ;E e who 
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vrho conftrudled diem were not altogether ioaftztet]tf. 
unciviliz^ation : they muft have been under the fubordiDa^ 
lion of law, a flxidt and well governed police, or thcf 
pould not hav£ been kept together in fuch numerous bo^ 
dies, and made to contribute to the carry iog on. fudbtAd^ 
pendoua works^ But my buiinefs is to giFC you fa£Uf aad^. 
«ot to form conjedlurcs. . : t^ 

There are other matters with, refjpe^: tor this .coimAV^ 
worthy attention, viz. the quiantitiea of Shells^ Co>m^. 
cjtETiONS, P£TK£F ACTiONs, BoK£s> <&€• the mariBii^ttf 
high water, and the Natural Msadqw^^ or aa tbey asfc 
called Praira^ On the head waters, of the Mobile kilSkt. 
true oy (ler-fhell of a monftrous frze, and in fuch ^2lti^ 
%ics that I cannot conceiTe that tfaeh^ were traniporttsd from, 
the iea, vvhich is three hundred miles off. Ti)e:ChiCka&w. 
iay thefe fl)ieli8 were there when they, oame into the odvini^ 
try. They u& theie flielis^ in^ making, cheir «arthtti'»warll . 
The foffile-iifells are found ia great ^enty in all. parf&JOf 
the couatry^ and f^refa&ioDS are v)^ frequent, parck»^ 
larly at the £d]8 :Gf thft^ Ghioi Near the bottom trif • thi 
£iU&ithere is a^fmall rocky iiland which is overfiowedtt 
laghrwatefi Tfiisiflahd is remarkable fw being the « ftit . 
ofrpetnfaSiooa: . l}fitkv^o'petrefad;io»s^bn iimyfelf iMifc: 
wt3i6d^fiihTbane6,. and tke'roDts (rf^^i^ubs which gi»owoA. 
the ifland: cfthefe. there was a^^^eat {denty. Oentlen&^il 
who havs refided nev, and whofa veracity is-net to 'b^ 
dbiibbed;^: aflbred me that they had feen maby different -»i^ . 
tidea pelvifidd} a^ part o£ « hoi^Dtt^a neft, fiibes^ ^od^; 
bhe inflanbe an intibe bird; But what is more partieuhl^^ 
iyito'be reinarked is that^'ts:|)etrefylng^ua)ity i% Q6tl8i^. 
«id to the iflsnd^. and does W)t &> ofmn aS^ord femf Icb'of 
it on the oppofite ilkores : yetv therdis no ^ing;of rutifiiik# 
watev, and fcarceiy a green thiiig on the iflahd. . Neither 
db|sa ^18 qvaUty exift, in Kny rbmer kal>le d^ree, eitbel^ 



^i^V6 or below the faU*. Ther* is a like mftatice up tlie 
Tenaffee of a particular i|^)Ot>y Extraordinary for pitrefadliw 
oi>*i whUftiftotking of lh)s kind takes place either above 
<$rbelo^4 

The Btd^BOft^, found aft a place called ^e Big-^Bbffie* 
Uek^ «e now lo be feen ia- the different mufeumBof thft 
ftated. It it unneceflary for me, therefore, to make arrf 
Yem«rks ob them. At P. Lewis, on thfe Miffiffippi, I faw 
•a nufft^f of gentlemen who bad tretvelied up th^MiSbuti y 
they (aid, iheire are many of ^efe bones to the weftwanf, 
irtid the lildians told thbem the aidmal was fttH to be found 
fkrtherwilb 

the i^ATl&RA-E WBADOTi^'i^ cannot be atscounted for^ 
ibrae of tliem ha^vdbubttifrfr, emerged ftom the watersof 
this &4iififfippi, whieh I preAime was an arm of theieai 
foihe dilkncc above t*ke fkioutfcof the Ohio. Other o^ 
thefe itleafdoWs appear tx> have been lakts^ the waters of 
"Wliicbt in procefsoSf time,- finding fome ont-letj fasmibe* 
<x>me dry lands. But fotteef tbe& Prairetztt high lands^^ 
itiftounded by an exterifiVc liittbered country^ in many 
^laces^ much lower thait thd tjlear lauds* Major Wylljh! 
mfortned^me that- he had 'the moflr unequivt^al pfXK>F9.f]X3rni 
the applcAratiees of rdt^a and otH^ veftigesa4ittleaboveift6 
mouth of the Miffoiiriv that th«f waters of tlte Milfiffip^l 
lisd) in paftagtsi flowed ifev^^^ hSg^erthifti the pre>i 

fent htgti-wateip marks^ On t^ IFren^ Broiid^Ver, si 
llrancli'C^the Tenaflec, titre pefpeiidicular rocks, oh^wiitcfa) 
more than one hundred ftet above the prefetft ^high- water; 
^re artificial xrhara6tiBre of beilfefbird^^ &c. A Mr. Wil* 
Hiims^ a gentlcBlfeh 6f rt^yutiatibn, aJQTurcxl ine, that he haid 
been at the place, and that tlierie eouM be very little doubt 
of the charaders being afrtificial, and that it Wasabfohitdy 
impoffiblc that any pcrfoh 'could get to the fpot on^ao^ 

£ e ^ other 
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other fupppfuion^ thani that the waters of the rivet ll«i^. 
at fpme time, flowed fomucb higher. 

With refped to the populou.sness of! the nativesbr^ 
cannot give you any fatisfadtory account; and froiu wheOfi9 
they cai^e it is flUL more difficult to determine. . The 
Chickafaw fay^ they came fropi where th« Qunfet^ iaf|th4 
water, aad that they were feven years on the way» magehr; - 
ing only one, moon in a year^ remaining the otlier .^nt (^ 
the time, at the fame camp, preparing for the.nexii yew'9 
^n^arch«. The fimilarity between th(;ir language and thi^ifff 
t^e Chacloaw ev^en<^y;p^ovc& that they ar^iroio^tljicfaiQtt 
ojrigin. The languages of the different tribe^^of.tHe^iiFtT- 
Nations are aUavery iimilar to each^other, as. arathel^ftr- 
guages of many of the Weftern nations and theGntfck^ 
nation^ or Muffov^s^. 'with ^^ryjif tie, a/titratian ,Mu/f9n 
wt€^^ But the languages o£ tlii: Si?c-NatiQns>. the .Weft^f^ 
nations and the Chickafaw are £1^ different^^even in fouQ^ 
and in conftrudiony. that they-^ never could have been., de? 
rived from^ or. any way dependent on> eacl^ other»^^. ^ 

With refpe£t to. their qj/stoms and m^a niters, I ask 
equally unable - to give you any iatisfa^ry inforijiation^ 
I. cannot- help thinking it a^reattmisfortune,* that no mean 
fures ha.ve.ever heen taken^which held out fufficient induce^ 
mentstor mea of ahilities.to trayel amongftrihe tribes 
wjhich are io Jar removed froio^ the nations of Europe» .that 
we might he af^ured thc^ir cuftoius were nqt borrowed 
fjTom, or any way intei^mUed with„. ours. It is eqyallyr 
^misfortune that we are fuffering £0 maqy of theijlann 
guages to become extin^iwithputpreferving their radical: 
charaderifticks : for, there. is a. certain characteriiVick pe<« 
culiar to different Janguages, not dej^ndent on eachothcr^ 
which, though: difguifed with- a variety of foBiidst, ots 
different dialers, on, accurate examination,, will give 
(bme grounds to conjecture from what language they are 

r derived} 
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dktived V attdl cannot help thinking that a full inveftiga- 
tion of the different languages of the nations will be the 
teoft probable means for forming reafonable conjeftures' 
from whence this continent was peopled. A knowledge 
©f their^ cuftoms and manners might alfo give us fome^ 
Kghd Thofe, however, who argue that the Indiiins are 
dl^Ar^^ed from the te« tribts of Ifracl, froma fimilaritf* 
Af fbittePt^ftonis^ do not confider that the chHdren of If-' 
raefl were but little removed from a ftate of nature;' that' 
B^mr^ ^i$ Ufiifbrmri and that all'things being equal eVer 
dpetlite the fsrme. It is true that many ctrftoms of the Iti^ 
dilifts ar€ the fame ^s thofe of the children of Ifrael : but 
tfc*^ W^refuoh as nature hferfelf pointed blit/ 

AA-to^tlre efcNfus.of the Indians, I bdi^ethey ait* 
as capable as any other nation in lemming* any art, either* 
mechanical or liberals Indeed, I never could find ^hat they 
poflftifed any orii^Jnal ideas different from our own, or had 
any bias of mind, propenfity to particalar vice^, or pre- 
dominancy of any paflioo, which could not be traced to - 
their origin in the human mind,' and bd found to arife 
from the different ftagesy between the abfolute ftate of 
nature and the higheft degree of civilization. In fad, we 
find them- pofleflT^ of* every palfion,^ propenfity, and feel- - 
ing, of man. 

With regard to, the arts of the ancient inliahitants, there ^ 
is very little ground for ^us^ta form conjedlures. I wifli ^ 
meafures had been early taken to colledl and preferve the 
different' articles which have been found in difFerent pla<^ 
ces^ and that all other artificiaU. as well as natural, coriofi- 
ties, together with accurate defcriptions of all theNveftig^s > 
of antiquity, could have been coUeded and preferved. Per- 
haps, from- the whole, fome future inquiriesmight have ledn 
usicianinyeliigation of. the^htftory of this country. . ' 

I might-: 
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I might have added a great number of informations, fioitk 
travellcTS, concerning various tribes of Indians; tliM 
cuftoms, their languages, &c. fuch i^s that there are ledtaos 
who fpeak the Welfti language; that there arc others wh<* 
live in works fimilar to the ancient remains, already de* 
icribed; that there are Indians who live a (hepheard'^life^aiid 
others who entirely cultivate the foil. But I have not fuck 
full afTurance of the truth of thefe things as to authorifir* 
me in reporting them. 

I have, thus, according to the beft of my abilities, givea 
every information in my power^ on the various inquiries kt 
your favor. 1 have little expedation of there being any 
thing new in them, or which will giv« lighton the fubjedHc 
but fuch as they are, pkafe to accept them as cciy eanieft 
endeavours to ierve you* 

With every fentiment of refpefl:, 

lam, Sixi, 

Your mod Obedient and 

Humble Servant, 

JONATHAN HEART^ 
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Jn Account^ /6me of the principal Dies efnploftd by tBif 
North-'American Minns. ExtrtxSltd from a pdper^ by 
ihe iate Mr. Bkgb Mkrtht. 

Rttd od.»TnHE Indians^^ie tlieirrf^?with aflenderrotfti 
4th,. 78*.. ^ which i^called in the language of the Shaww 

anoes iiau ta the caugh. Upon my (howing a fpeci«» 

mea 
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tticn of this root to the dicrs in Philadelphia, they inform- 
ed me that it was madder, and that by tranfplancing and 
tultivating it, for a few years, it would become exaftly 
limilar to the imported madder of the fhops. In its natural 
flate, it grows in low fwampy grounds, and fpreads along 
fee groundf near the furface. The roots are of various 
iliC^i;^hs9 fome of them being, not more than an inch or two, 
"■ifailil -others are two feet, long : their thicknefs feldom^ 
exceeds that of a ftraw. 

Thefe roots, when frefli, fpr the moftpart, put on an 
0range appearance, though fome of them are yellow; but 
j^firer they' are dried, which they muft be, before they can ^ 
bemfed with ^uccefs, the outfide appears of a dark brown : 
tHsea : broken, however, the iniide appears red. From 
every root arifes one limber ftalk^ which is commonly from 
iusc to eighteen inches high : at the diftance of about half 
an inch there are four fmall leaves, and on the top is the 
feed-veflel, which comes to maturity in September, and is 
of a conic form. In fome fwampy (ituations, I have found, , 
this vegetable growing fo plentifully, that feveral hand- 
fulls of it might have been gathered within the compafs • 
of a yard or two. 

The Indians pound thfe roots of thte Hauta the eaugh- 
hi a mortar, with the addition of the acid juice obtained . 
from, tire crab«apple« They, then, throw the whole into a 
|:ettle of V?ater along with the fobftance to be died, and 
place the veffel over a gentle fire, until the colour i« pn>« 
Jicrly fixed. . 

It is by this procefs thia^t the Indians die the white hair 
of deer-taiis and the porcupine^quills, with which they or- 
nament, themfelves, of a red colour. I have alfo feen a 
fpecimcn of wool which one of them had died of a beau- 
tifijl jtA in the faime manner. I made experiments with 
this red ^nd .the vegetable-racid, and fucceeded. I alfo em- 
ployed. 
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pinyed the v^triolic^acid in alum i &c* which made itf^ 
a diirker colour. 

'V\\c orange colour employed by the Indians, is obtain^ 
ed irom ilie root of the Poccon^ the outfide bding pare^ 
c'n and altb from the plant calltd7b«^A-iw^*wo/. The vege*» 
table-aitid, before mentioned, is likewife ufed ^s a fixcr,^^ 
the colour of ibefe two plants. I found that ]by. misLi^ng 
the red colour of the Hau ta the caugh with tKcjejlowc^^ 
our of the plant of which I am next to fpealc, 1 madc^aij 
orange. , ^ 

Thf* Indians die their bright yelloiv witb theroot^faplai^ 
which grows.fpontaiicoully in the weftern >^pq4s> .{i||ia 
which might, very. properly, be called radix ,Jlav4A Jm^^ 
carta. This rppt is generally from one to three inc\'^«^j!/f?gf * 
and about one half of an inch in diameter, andij^Ofi.pi^ 
a great number of fmall filaments in every dire^tioai^jKO^^^ 
upwards : thefe filaments areas yellow aa the body.^Q|[-th(:. 
rqot itfelf. From the root there grows up a ftallp:,a^j}|^j|^ 
foot from the ground, and at the top is one bros^d^^t. , * A , 
red berry, in flifpc and iiiic refembling a rafpbenfy^, byitrof 
a deeper red, grows on tjie top of the leaf; this berry Usijff; 
in July. \ y ^ . / ... 

I made fome experiments with this root and tbe v(£e<* 
table-acid, on f|lk, linnen, ;and woolen, and fucceeded« J 
tried it again with the yitriolic-acid and,.lijcewi(e fucce^ifeil^ 
I alfo tried it with tKe vegetable-afkali, and without any of 
thefe fubllances, and was fuccefsful in obtaining a good 
yellow in its fimple ftate. I prefented a fpecimen of this 
root to the diers, who found it to be a valuable article in 
piaking a y^low, and with the addition of Indigo in mak-« 
inga green. 

7 heir green is made by boiling various blue fubflances 
in the liquor of i^niooth-Hickery bark^ which dies a yellow^ 
la this manner, I have- feen blue cloth, and yarn chang- 
ed 
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t!tf to a green ; but the goodnefs of the green depended 
on that of the blue. There are other fubftances which 
dteSi'ycltow colour, and wJfhwhidh the Indigo will form 
H gf6en ; but as they are found to be inferior to the radix 
^yfava, 6r YeHow-Root, mniaking'a yellow, and with the 
kildlro a green, nothing need be faid of them. 
-^'In%aking their green the Indians difcovcr. great oeco- 
tfdtny; They careftilly unrai^el fmall pieces of green cloth, 
fltid pieces of old green garments. Thcfe thfey throw in- 
to a fettle with a fufBcient quantity of water, and the cloth 
td'bfeifiea. The whole rstben fet over a gentle fire, un- 
tH'*eMbifr is'made. They informed me that by this 
pWeH^thcff^ie their Porcupme-quills green. 
• ^^Wfe'^Alrtri are fbj well known to be made by the Tndig0 
tfPbirf^O^ qoqtiticnt that nothing need be feid concern- 
iftj'-^tltehilietfc. 'Under thi^ head, hoWevef, T beg leave 
ta^bftWcJVftrait the Woad i^ihtn^tdril )produce of our 
ifettW^'fdU'aAdthat without- h ho deep or lafting Hue 
dftibe^ttaae. •' 

^^T%^Inffiatt« (lie their $7^k witli the $umacb of thii 
cBNUtki^y; They, likcwife, make it beautiful black with the 
btrk of the White^JValnut^ ind the Vcgetablc-acid^ for they 
hKrIftPna knowtedjge of tWinlnerjsd acid^. With this bark 
I*havte fech them die fhdr^oolim cloths, arid the intefti* 
^tw of Various Q>ecie$ of a^iinsflsi as bearsi ^o. 
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Jh account of the beneficial effe^s of the Cassia Chaw*- 
jECRiSTA, in recruiting nvom^-out lands^ and in enrich^ 
ingfuch as are naturally poor : together ivith a botan^ 
teal defer iption of the plant: By Dr, Jam£S Green-*- 
WAY, c/ Dimviddie^Countyf in Virginia^. 

Read May T N Maryland, and on the Eaftcrn-Shoreof Vir^ 
ad. 1788. J^ ginia, they have long been in the pradice of 
fowlng a feed, which they call a beany for the fake t>f re- 
cruiting their worn-out lands, and enriching fuch as arc* 
naturally poor. The heft information, that I have, ia that»^^ 
they fow a pint of the bean with every bufliel of oats.^ 
The oats ripen, and are out, in July, at a time, when tl^ 
young beans are fmaij^and; eicape the injury of the.fcytho. 
The beans flower* in Auguft and Septemben la/Ofiaber^ 
the leaves fall off, the feed[s ripen, and the pod opens with. 
fuch elafticity as to fcatter the I>eans.to fome dtftaooe ar- 
sound. The year following, the field is cultivated, witk 
corn ; the fafeans, which^ fprout carLyt are all d^ftroyed; 
with the plow and hoe; but the more numerpus part not 
making their appearance,:. above ground, until the com i^ 
laid by, fpring up, unhurt by the inftruments of agricul*^ 
ture, and furnifh feed for the enfuing year, when the field 
is again fowed in oats* The ground is, alternately, cul-- 
tivated with corn and oats, annually, and, in the courfe 
of eight or ten years, fo greatly improved that, without 
any other manure than the mouldered leaves and ftalks. 
of the beans falling on it, the produce will be three* 
barrels to the acre, on fuch as, prior to this mam^ement, 

would 

* A barrel is a meafure of five bufhclS| much ufcd in Virginia* 
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would not have produced more than one. This is fald to 
l^appen from the quick mouldering of the leaves and ftalks 
of the bean plant, and its aptitude to mingle and unite 
with the earth, veithout undergoing a fermentation. Thus, 
tib|ie foil isyearly and gradually enriched by this fimple and 
^fy. proccfs of nature, without the labour and expence 
of accumulating animal and vegetable matters, to under-^ 
gp. the (edious operation of fermentation and putrefadi^ 
Qn;by which the diiTolutjon of thofefubilances is brought 
libout, ^nd filled for mafiur$| in the ufual way. Not-^ 
withibodiog this extraorduutty char^der pf the^, £aftern-i» 
Shcuie^bc^n^ lam clearly of opinion, that pur common 
^Qora^field^pea i^ far preferable to evj^y thing, that I have 
ieea tried fpr this purpofe. Every farmer, who leaves 
lu&.pe^T^viaes oa the grouody and does not, in the aocuP- 
tomed mapper, puU them upibr fodder, mufl; often have 
tibferved tfa^t they quickly moulder di>4 £^11 to pieces ; fur^^ 
qiihing l cqvi^r^ng io the girpUiWy which readily uait^s 
and bleiKfe with it, ii;i the mi^pp^r meiiticHied of the bean. 
1£ a pitecp of ei^hauAcd Iftpdf .fiai&ciently level to prevent 
its wafliting away with the r^n^. be unaually cultivated in 
peaJGs^ rleavijag the ft^ka aio^vleayes to mpplder and crum* 
ble^to j^ieoet upoa iv t^e;groutid wiUintpfioye beyond e^^^ 
pfidaiH)^ I tbse ^rop* of peaffiincreafing, eyery year, and 
the ioil Woosai^g n^f l^qd jrlcher, withp4t any pthef 
teanqre. I was tpld, by w eminent plaeteri that popf 
grpund might, by ^his ma:nageiiaetit. alone, be made rich 
"enough to produce good tofoaqcov 

Thefe hints, on the culture of tW Ea^ei^n-Shore-bean^ 
^nd the improvement of the hnd thereby, are related from 
the beft information, I could get. If any gentlemen, e?- 
|)eri;mentally acquainted with it, would favour the {Hiblie 
with a more ample account, it will, no doubt, be well re- 
vived, and be of utility : my principal defign, in this 

F f a :^ paper> 
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paper is to aflift the farmer, as well as the natarali(^''by 
pointing out the plant, and defcribing it fo, that it shay 
be diftinguiihed, with certainty, from all others. The 
Eaftern-Shore-bean. * fo called from its being firft cultivat** 
ed there^ is found in all parts of Virginia .and.Garolina;^ 
upon all forts of lands, high and low, except where thejr 
are too wet. It has been miftaken, by fome^ for the com^ 
mon tare, or partridge-pea j ta which it bears fome refem* 
blance, but is not the fame ; it belongs ta adifferent claft* 
of plants. In defcribing thts^ plant I (hall, firfl:, confider 
the lovers of fcience, and give a botanical defcription,- in' 
fuch terms as are moft familiar to- them, adding after«^ 
wards, for the farmer^ a deicription and explanation, in^ 
£ngli(hj as- plain and eafy as Lpoffibly cam Being (hew^ 
ed a row of thefe plants, in September (produced from* 
feed procured by a neighbouring gentleman from the place 
of eulrivation) fown in a drill, and then flowering and' 
filling their pbds^ I immediately difcovered it to be a pIan^ 
that I had long been acquainted with) having coUeded^ 
and fent it, with many others^ before the war, to a profef^ 
for of one of the European univerfitie^. Upon looking* 
into my botanical catalogue, I frnd it defcribed, and arrang^^ 
ed in the Decandria, or tenth clafs of' Linnaeus; in the* 
Monogynia, or- firft order of that clafs; in - the genuSf^ 
Caffia ; and it is that particular ipecies to which he has giv- 
en the fpecific name Chamserifta. Do<flor Hill, in hi»- 
Eden, page 54, calls it Golden^Callia, and has exhibited a 
good engraving of it, in his 5th plate, fig. 5; It isrnen-^ 
tioned by Gronovius (in the colle^ion made by the late 
Mr. Clayton of Virginia), in his- F/ora Virginica^ fol. 64. 
Caffia foliolis multijugatis, &c. It h^s been noticed by 
feveral other authors. In my catalogue it fiands thus : 

Cqfta 

2 Called ftlfo the Ma^ott j-Baj-beaib 
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^ Ci^ld Ghafft^crifid LinrKei. Decandria Monogynia. ^ 
Y'Radik "^nnua fibrofa. Caulis fufquipedalis, ere£t'as,i 
ttfds, lasvis, ramofus, coloratus; Folia alterna, pinna-; 
ta, multijuga, abrupta;^'fo!ioli8 oppofitis, ovalibus, gla* 
berrimi^^ awjualibus, cum forma ctfenfibilitateMimofae; 
ffXih fimillimis. Flores fparfiy pedunculati, fpeciofo au- 
WD colore, anthcris purpureis. Stipulae binae lateralcs, eredae^ 
kiiceolataei'aciitaBi Glandnla fuper medium petioli, inplin^^^ 
til majoribus, pedicellata. Pedunculus fpatio fuj)ra pttio-'- 
luih egreditun Ab menfe Augufti ad finem aeftati*' 
floret; folis omnibus habitat, fed humilis maxima ^au-'- 
dttrf The Golden-Caffia, or Peacdck-Floweri'is an artntial 
plants the root and ftalk dying everyv*yeai?.' 'The* robt is* 
fmalU confifting of fibres^ or threads/ The ftem is? 'lip^ 
right; in fmaJl plantsi not more than eight inches high 5* 
btit'in richer ground^ where level and moid, the ftem ri- 
fdi to a' fool and a half, or two feet;- d little crooked,' - 
round, fmooth and coloured; branching out at. the up-^ 
pfjir part, and bearing many flowers ftatoding^ on bending; 
fbot ftalksf fcatt<:red all over the main ftemand branches/ 
T^* petals, or flower-leares, are five, of a' fine golden'-^ 
colour^ with ten male Aaminav or thrieads^ in the middle, > 
drowned with antherser or buttons,- of a red or purple co- • 
lour. Thefe filaments, fomewhat refembling the creft or 
pkimage ton the head of a peacock, have led fonie botanifts 
to name it crifta pavonis, OT'^peacock-flowerj but the 
plant,' we here treat of, being a finalterfpecies, they have* - 
added Chamaecrifta pavonis, or Dwarf-Peacock-flower. 

In the middle of the ten male filaments, abovemention-' 
cd, will be readily obferved another fingle thread or flyle,- 
whiclf is the female part of -the flo wer^ • producing- the* 
feed-veffcl, or bean; each podconti^ining a' fingle row of 
black ftiining feeds, fixed to the upper future or back^ 
feam of the bean; thefe feeds are nearly flat, four-corner- 

edj- > 
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ed, and, not in the leaft rcfemWing a bean, or pea. The 
partridge-pea may be eafily diftinguifhed from this, by 
colour and (hape, the latter is brown, and kidney-fliaped. 
The leaves are pinnated or winged, (viz. like the Locuft, 
Senna, Partridge-pea, &c.) grow alternately from the 
ftem, on a flender foot^ftalk, which has a fmall gland ot 
wart, placed upon the middle of every one; and theie 
glands, upon the larger plants, are elevated on a pedicle, 
or fliort ftalk, confpicuous to the nak^d eye. At the bafc 
of every foot-ftalk, upon the ftem, are found two very 
fmall upright fpear^pointed leaves called ftipulas, which, 
by the help of a glafs, appear to be hairy^ The fmaJl 
leaves are placed oppoiitcly on the midrib, t9 the num« 
her of twenty pair, or more; oval-fliaped, fmootl), ending 
in an even number, in fhape and fenfibility, refenibling 
the leaves of the mimofa, or (enfitive plant. Tl^^y fliut 
oip at night and expand iii the mornings until . tbrcHigh 
age, they lofe this fenfibility. Frequent {baking or %U$:- 
ing with the hand will caufe them to ihut up; and io, UJ^e 
tnanner, when gathered, they cannot be carried far bve^^rc 
they collapfe ; fo that if the botanift wants to preferve the 
leaves expanded, \n horto Jicco^ he piuft encloie the 
plant when gathered oa (he fpot, with as gepitl? 4 ^hHica 
as poilible. 

The month of Oiflober being tfcc feafoo for gatWic^ 
the feed, the leaves thea f^^Uing c^, the firmer will rea^ 
dily ^nd the plant, upon all ibrts of ground, atnoogft the 
weeds, and even in Broomilraw old nelds; and will eafi* 
ly diftinguifli it, by the browa colour of the pods, and 
the rednefs of the fialks. Let k be pulled up by the roots^ 
dried on a cloth in the fua, and then thrafhed out with a 
ftick, and preferved in a bag, hung up m a dry placet 
uatH the ieafon for fowing it with oats. 

N^, xxvin* 



(^ ^ V: 



N*. XXVIII. 

M Mcaunt of a Hilly on. tbt borders of N. Carolina^ fttp^- 
S^ftfi to have been a Volcano. In a Letter from a Conti^ 
. nfnt^l Officer^ rejiding in that neighbourhood^ to Dr, J> - 
Green WAY, near Peterjburg^ iu Virginia. ^ 

l).EAR DOCTOR, 

itetd Feb. AGREEABLE to promife I have vifited the 
i9..*79o. J\ Volcano on Dan.River,or ihtBurfied-Hill,^ 
as the peopb there call it ; and here fend you a defer ipti- 
on of it as accurate as I could take on the fpot; 

Thfebafe of the hill ia about three quarter a of a mile in 
eircumfereace inform of a cone or fugar loaf one hundred 
and thirty feet high. It appears to be formed of lava, mix-- 
4d with I'ound white flones, thai: break with a fmali flroke. 
Thrt'c ate large rocks or maffes of the melted matter, . 
weighing a thoufand weight or more, lying on the fummit 
of (he hilt, ftiixed with pebbles, fuppofed to be the place 
whete the lava burfled out ; from which it took its courfe, , 
downward, and through the fiecond low grounds of Dan* 
RiVe]r,^or oear half a mite« 

This ftifeam. appears to have been iix or eight inches 
deep, but is now crumbled to pieces^ upon which there is 
a m6uid of rich earth formed five or fix inches thick. 
The lavai iffuing from the^hill, haa fpread over ill the 
ibdjacent level ground which is not leis thaa one hundred 
and fifty yards wide. 

This kvelplaini^or fccortd low* grounds, was covered 
with large timber-trees, but has been cleared fince, and 
cultivated. The hill itielf is cuvcred-with trecsf fome of 
which appear . to be old* There- 
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There are a number of roun4 ftoncs, thrown to thc^fijUf- 
tance of half a mile from the hill, that feem to^hdCK felt 
the force of fire to a confiderable degree: thefe, I fuppnfct 
were thrown out of the hill, by the violence of the erupti- 
on. .» f.j • .. 

It is the opinion of fome, ftat the hill has buKftcd twice; 
and that, the fecond time, it did not rAin with* melted matw 
ter, as at the firft eruption; but only threw ohfe daeJarge 
Jumps of Uva, v^ich appear on the top of the ground. 

I remain. Sir, , ; 

« ..% . With great rcfpcaj ^ - :^-' 

^ . Youifs, &c. T. D# 
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Additional remarks on thefafm /uhj^B^ by the Author of 
t he Joregoing account: addrejfed tol>K. Green way. 

Retd Feb. nr^ H E crater Is nearly £llcd up, and covered 
49. 179P. J^ ^iti^ large trees: one fide ftill fhew« the hol- 
low appearance of a crater* ? • * | '' 
^ The lava covers the top in many places, 4>utln ofhei^s 
fbe congealed lava, has been throwii out in large piecer 
afound the hill, which feems to be done by an eruptioa 
fubfequent to the. melting andboiltag. Pieces^ weiring' 
one thouiand pounds ormorc> Ue around the hill | fome 
near, others more diftant. 

The ilream of lava terminates .W'ithin twenty yards of 
a creek and is nearly uniform in diicknefs, without any 
large Hones, toward the end, but only gravel congealed 
In it. 

The mouldered lava is of the colour of rufty iron, and 
is covered with a rich mould of fix inches, of a different 
appearance^ and the iame as covers the adjacent ground. 
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It appears that this covering of mould has been laid upon 
the lava by inundations of the riven 1 he mouldered part 
of theftream of lava is, in many places, ploughed up, and 
feems to moulder and crumble away much fafter whea 
thus expofed to the air. 

The lava has iron in its compofition, and when pul- 
i^nzed isattraded by the magnet; and wherever a peb- 
Uc't-Aone is firuck out from it, there remains a cavity, 
greatly refembling acaft iron veflel: fo that this congeal- 
ed matter mud have fuftained a great degree of fire to 
keep it in a flate of liquefaction, boiling and running 
over the top of the volcano, in a ftream of liquid fire, for 
half a mile, on the level ground, before it congealed. 
After fubjedirig it to the magnet, as mentioned above, we 
fubmitted it to the crucible, where it melted and ran as we 
are (oM the lava of iEtna doet . 

Farther remarks: extraded from a letter from Dr. 
j)V'. /. Greenway to Dr. Barton. 

Rcid May,nr^ H £ gentleman who examined this extin^ 
*?• V*?- Jl guifhed volcano, and furnifhed me with hi» 
defcfiption of it, has fmce brought me a piece of the lava, 
of which, he fays, there are coagulated mafles, on the 
fummit of the hill, that will weigh a thoufand or fifteen 
hundred pounds. It iacompofed ofearth, common peb- 
ble-ftones, fame metallic fubftance; particularly iron at« 
traded by the magnet; and the whole melts into a confu-< 
fed liquid mafs in a crucible placed in the heat of a com- 
mon fmith's furnace. 
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Jn account of a poifonous plants grcnwiHg JpontancouJIy in 
the font hem part of Virginia. ExtraSied from a paper y 
by Dr. James Greenivay^ of Dinwiddie-^Countjy in l^r^ 
ginia. 

Road Fek HT^ O poiot out an article of the creation^ fraught 
19. 1790- Jj^ yff\\h noxious qualities, dangerous to man^ 
kind, and hurtful to animals, is equally a$^ferYiceable to. 
die public, as lo inform them of the medicinal Tirtues of 
the moil falutary vegetable, or celebrated antidoteL 

As the virtues of plants have been generally difco«^ 
vered, by accident ; fo likewift have deleterious qualities 
been detedied, in others, where no fufpicion had ever been 
entertained of fuch^ The plant, here mentioned, is an 
inftance of this.: the deleterious quality» from outward 
appearance, fmell, or tafle, of this vegetable, can hardly be 
iufpe<S:ed unlefa by a botanifl: ; atid eveh be Itiuil judge, 
gn the bare conjeAursd foundation of (imilar virtues, in 
plants of the fame genus ; which is perpetually found 
to faU> in numerous infiancesb. 

- I have heard this poifboouB herb, called by the names 
of WiW-Carrot, WiW-Paf fncp^ Fever-Root^ and Mock-Eel- 
Root« The Eqgliih names of pliants are, in this country, 
frequently miiapj^ed, and do not difitnguifii them, w^iih 
any certainty* 

It does not refemble a carrot or parfnep, in the ftaiks^ 
leaves,, or flowers ; though the root has feme refemblance 
to a parfnep, in colour and fmell ; and the feeds have alfa 
a great likenefs. It rcfembles the Angelica, and the mif- 

ehirf 



REMARKS OH the QCUTA VENENOSA. 23s 

<2hief that has been done by it, has proceeded from miftak- 
i]»g^*tMTe for the other. 

I will here iofert the defcriptioot as it flaiids In my cata^ 
logue^ firft, in botanical terras, for fuch as are lovers of 
that icience, and then in language, as plainly Englifh as 
thcTrfbjeifl: will admit, for the {kke of thofc to whom thofe 
terjiis'are lefs familiar. 

Cicuta Fenenqfa. Qajfis^ Pentandria. Ordo^ Digynia. 

* Rii^hc pertnnis, fufiformis, perpendicularis ] colore et 
odorc pamnaca? radicis pra^dita. Caulis eredkus, herbace* 
u>, quatuor pedes altus, teres, fiftulofus, geniculatus, fub* 
nudtw, ftriato-canaliculatus, purpureas, ftipcrn^ tomento* 
fus.— Folia petiolata, petiolis femi-amplc^icaulibtys, mem* 
branacers, fulcatis, tritern^ta, bipinnata, cum impari termi<» 
nxtrice, faepe bilobo ; folioKs feffiKbus, oblongo-lanceola- 
tis fcrratis. — Folia ima lotigiffiitie petiolata, trrternata> 
foliolis ovalibus ferratis, ferraturis dcnliculatis. 

Flares albi, in umbellis compofitis flibrotundrs, fine in- 
Vohicro univerfali cum partiali polyphyllo. Locis campef* 
tribus et collibu$ apricis gaudet : menfrbus Julii Augtifti* 
que floret. 

jffcmlock^ Paz/cmouj Uoch^JEel-Rootf ^0. 

The root is perennial ; of the colour and fmell of a 
J)arfnep, but much fmaller. The ftalk rifcs fpur feet high, 
uprights round, lightly channelledt as if fluted ; of a 
purple colour, hairy or downey on the upper part ; hoi* 
low and jointed. There are only two, three^ or four pait 
of leaves, placed oppofitely, at the joints, oa pien^brana- 
ceous hollowed ftalks, which embrace the main ftem. The 
leaves are winged, terminated with an odd onej which is 
frecjucntly divided into two lobes. 

G g a The 
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The folioles^ are oblongs and fpcar-fhaped, favnsd ,.oa 
their edges. The flowers are white, compoliag^ & hirge 
compound umbel, without any^ involucrum ; cofitaining 
many fmaller or partial umbels, each with an ioTolucruoL 
of many fmall narrow leaves. The filamenta and )fiyles. 
may be feen projeding beyond the .flower leaTesi^ being 
longer than the petals are. It grows, on htU^c baiieaJaoda^ 
on dry grounds and open fields; though fpmetime^ I h^ivt; 
found it in raoift places. It blooms in July and Augufh 

I have, lately, obfcrved feveral of thefc plants, , witb 
their lower leaves growing on very long ftems, or pi^ioles,. 
the petiole encreafmg, ia length is divided into three;, aad. 
each of tbefe fubdivided again into three more* Each, 
imall ftem, of this laft divifion, bears three- leavesj^whidbit 
at their firfl putting out feem ta be joined in one: but as: 
they increaie, with age, the lobes* divide, and expand, 
themielyes into three di(lin£t leaves, which are, aval.fliapf-^ 
ed, fawed oathe edges^;^^ with denticles,, or fmall point^s, at. 
Qvery ferratutc Thofe which do not fully exQand^ rjemain. 
in twx) lobes,, oc three lobest whence proceeds the:great 
xariety of the leaves, in this plant. The expanfion of 
the petiole varies very much, alfo in its, divifions ;. from, 
whence it happens, that the leaves are often fimply pics^ 
nate, temate, doubly ternate; trijJy teirnate; which may 
yary the defcription,. but the habit of the plant is fo fluk«> 
ing, and fimilar, in every one, that no miflake can poifir^ 
bjy happen ij^ diflinguifliing it^ 

This plant is endued with a poifbnous quality.. Its ope^ 
cation, on the human body, has been pointed out by an. 
accident, that happened,, very lately, in my. neighbour-^ 
J^ood ; the relatit^n of which is as follows* 

Sometime in. the moath of May laft, three, negro-boys, 
were fearching, in the woods, for WiW Angelica, or, as, 
titiey commonly call it, Eet-Root. They found a plant, and: 
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dogiUp theroot^ but upon tsfting it, the two eldJer of The 
hgy^ perceived it was not the root, they wanteds Thcfy 
thuBreftire^ threw ic down and left' it« The youQgeft'ibo^r 
tD<dc itapv (aid tt was^ Ed-Root^ and he would eait Tome of 
tlul { They wenton £eacching and digging for fomeaime:. 
I|tleilgtivrtieir young edmpanion waa mifliqg;.ihey-ttrrniK^ 
CKiliatlDChe'v way they came, and found hjim lying onthe 
greddd^fpeecbkiciaiid fenfelefs. They todkiadtn^ up, to 
ca^r^^hion hon>e : a neighbour met themyUbirthe way^ to 
whattif the boys related theftory, as above; This gentle*- 
nanitipon whofe veracity I relate this ta&s^ being ariAasi of 
Mfutation and chara^r> and ia wbofe integrity Iiplace- 
d>e%reateftotonfidence, told me the ftorj^ aiew^ daya.af? 
t|p(iiV3haippeAed«; He iays, he ordered th^ boy.iD be (kid 
dofm^ under a tree ; pour^ dowa fboaetmilk and oiU and 
i^nkhim^ home to hi& owner,, who lives within a mile*. He 
iiQus utterly deprived of ienfe; there was no convulfion^ 
or r^fm;? iu>r any degree of tejiWion, or ilifFnefs: his 
liiolfts were perfedly Itn^ber andloofe; he appeared to be 
l£&a;jleep fleep^ deprived of all motion^ except that of ref- 
^ration. Ttie boys (hewed this^ gentleman. the plant, that 
riie'difeafed one had eaten of. Some of the leaves were 
flke^^n to me, which I immediately difcovered to be the 
fpecies of Hemlock, here mentioned^ The boy was caro- 
med home; and^ after a' day or two^ came to his fenfes< 
again ; but they think he has never perfedly recovered i^ 
a fmall degree of duUnels and ilupidity ftill remains oa 
his brain. 

TheCicuta, or Hemlock of the ancients, ufed for put- 
ting malefactors to deaths, pafticularly at Athens, is un-- 
known, to us at this day. The celebrated Dr. Mead^ in» 
his Eflfay on Poifons, thinks it was not a fimplcr but a 
compound of anodyne juices, with others, of a corrolive: 
xiaturek 

Thrdphradu* 
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Throphraftus fays that Thrafyas, a great phyfici^n, 
bad invemed a compoGtioa, which would cauie ^^^tb^ 
without any paiik; and that this was prepared with the 
juice of Hemlock, aad Poppy together^ and did the bu« 
(inefsy in a fmall dofe. Plato rotates the noUc death of hie 
mailer Socrates, fo as to evince it was brought on by a 
compound of this nature; viz. the fymptoms were eyes 
fixt, heavinefs aud infenfibtHty of the legs, great coldnefSf 
which, by degrees^ feized the vital parts. 

The famous poifon, kept by the public of MsniAWes 
had Hemlock, or Cicuta, as an ingredient in k; a dofe of 
which> was allowed by the magiftrates, to any dme, who^ 
could fhow a reafon why he ihould defire death. ^• 

The Cicuta, or Hemlock, here mentioned^ and of whtchi' 
this boy had eaten but a very fmall quantity of the rooii' 
feema to be of fufficient ftrength, without any addition; 
We are told that, vegetable poilons^ fuch a^ Heoilock and' 
Monkfhood, occafion convulfions, and bring on U pain« 
ful death; and that, this deadly quality confifts in juices 
of a oorrofive nature, affeding the ftoraackaocT firft pai^ 
iages with a violent pain and inflammation : that this 
adive, acrimonious, ftimulating, or cortofive property 
was corrected in the celebrated poifone above mentioned^ 
hy the admixture ^f anodynes and narcoticks, that 
ffaould weaken the vdUcating, and painful part of their 
operation, and blunt the ienfihility g^ the nervous fyftem^ 
fi> as to render th^ir effeO^ infenfibk unt4l they brought 
on an eafy death. 

The plant, here defcribed, feems to be poflefled of all 
the powers above mentioned. A very fmall quantity of 
tbe root wa« eaten : It operated upon the nervous fyftem, 
ib as to deprive the boy of alt fenfe and motion^ except 
reipivaiion; and had he taken a larger dofe, death would 

have 



hdVfc-beeathe confequence. This is a plain tndicatioa of 
kill narcotick quality^ and ftupefaftire powers. 
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Hifjcriptian ^ a Machine for mtafuring ajhip^s li/ay : i^r 
a letter from Francis- Hopkinson, Esq^^ /^ Mr. 

JoKil VAU^aAN- 

MM Dec, T N the adi voluiDac of our Philofophlcal Tranf- 
17, 1790- JJ^ a<aion8, Ipubliiheda defcription ofaiiiaftru^ 
mtiufor meafuring a ^ip's way through the fea. I have 
not beard of any ob^edion^ to the pfmeiplea on which 
£ick a machine may be eoniflrii^ted^ but it may, probably^ 
itove been thought too complex for general ufe. 
.; :A;athiB objed;|. ihould it be accompliflied) would be of 
gneat importance, I have made another attempt to the^ 
iimc purpofe; ia-which, if there lhould.be no other ob- 
jeiftton^ the want of fim.plicity cannot reafonably be cool^ 
jilaiwd of« 

Glofe along the ihtp'a bow ii a copper pipe^ about tWo 
ittohesia diam^fcf) CKteiiding^wnwardas low as the keeli 
^nd upward abd^e the water line when the veflel is load«- 
edk Thi^ p^ muft be fo bent ai the bottom aflf that it'a 
ori&ce jfftay be direftly oppofed to Ihe line of the ftiip*6 
•jgrogr^s, and proved but a little way beyond the keel or 
cut-water. The upper paft of this pipe muft alfo be lb 
be&t as that it n^ay enter into the fore^caiUe, through a. 
iiole fl(^de for the j^po^ above the wai^r line. The 
pipe Afcoald be Secured m its- place by ftaples or clampa. 

On the top of this copper pipe flrauld be a cover tof be 
fere wed on, and through the cover a hole mull be made 

forv 
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for the admiflion of a glaft tub^) of the fize of a eoittmort 
barometer tube, and cemented there. The fc4 vfrater.iMW 
rife in the copper pipe to the general level of the fta, but 
^ill not appear in the glafs tube becaufe the copper pipe 
enters the Ihip above fhe water line, as before obferved. 
But if a quantity of oil be poured down the glafs tube, the 
furface of the oil will rife and become vifible in the tube, 
on account of the fpecific difference between oil and fea 
water* 

This glafs tube mud alfo be furni(hed with a fcale .for 
meafuring the different heights of the oil, the cypher^ 
or (o) of the fcale being on a line with the fuiifacepf theoil 
when the (hip is at reft, or makes no way. ^^lfut whea 
(he is in a progreffive motion, the water contafhod in thfe 
copper tube, together with the column of oil in the gla(t 
tube, will be forced upward, in proportion tothevelooity 
with which the vefiel proceeds; which will be afcertain^ 
ed by the different altitudes of the furface of oil, vi(iblc 
on the graduated fcale. 

The glafs tube (hould be made to run fome depth into 
the copper pipe, and alfo be of a fufficient height abovct 
to allow room for the vibrations of the column of oi^ 
when the (hip is agitated by the waves. 

When the (hip has got every thing on board and whilft 
(he is under no way, the furface of the oil muft be regu«- 
lated by bringing it even with the (o) or cypher of the 
fcale; and this examination, (hould be frequently made 
on account of the confumption of providons and other 
wafte, that may alter the fliip's draught of water. 

In taking down the reckoning from, the fcale, the moft 
favourable moment (hould be watched for a fair obferra- 
tion, viz. when the (hip is proceeding with an average 
velocity, not when (he is in the a^ of plunging into^ or 

ri(ing 
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Vi$flgi>Uot<re,the lev^l of the wtves, as this would fenfiblf 
fll^^Ue/tf uth.^f the fcalo. fiat a little experi]ence would 
ff)aa.)iake the ufe of the iaftrument familiar. 
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Ap Inquiry into the ^ejlion^ nvhether the Apis melLI* 
^riiJAi br'Titufi Honey-Bee, is a native of America. 

ila^'^eb* 12* '^ riiany animals and vegetables-^iiaf^e . beth 
iiWtiWa. iQ introduced into tlte countries ' o^ 'AmeHdr, 
tllfc^Hli^'j^tat dJfcdvery of Columbus, *flia* haturaliftk 
Qffcfflrfjutfhtly at a toft to determine, which fp*ies arfe 
'l^riVcy, and which are 'foreigners. This is particu- 
IgF^Hftfe cafe with refpedl to^'plants. Many of thofe fpe- 
itRfc'^hikfh are now diftributed, in profufion, through ex- 
tenfive tra<fls of country; which are riot merely confined 
t^ih^^deiTS, the meadows,' the fielcls, and wafte pla- 
ttei/ But 'have evetf liifinuated themfelves Into the thickeft 
fbrells and the moft lofty mountains, growing luxuriant- 
ly in their new fitiiatibhs, are, undoubtedly, European 
ind other colonies, whiih haveT)e€n ititrod'uced either by 
actiderit or by the hands of man. At fome fiiture diiy, 
Tfliall<:ommunicate the refult of hiy rhquiries on this fiA- 
jeftto the Philofojphical ^Society. Meanwhile, I Ihall 
mention a few iriftances, which more readily ocCuf to ftie. 
The Plantago major^ or Greater^Plantain^ theVerbafcum 
Thapjiis^' or Great White^MuUeinj the Cfaenopodium 
dlbumy or Common WHd^Ofadhe^ the Anthrhinum Linaria^ 
or Tellow Toad-Tlaxi the Hypericum perforatum^ or 
Common St. John^s wortj the Leontodon Taraxacum^ dr 
VOL. UL H h Common. 
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Common-:!) andelion^ and the Chryfanthemum . Leucanthc'^- 
mum^ or Great er-Daify^y are, certainly foreigners, which, 
have extended the empire of their growth fince the dif- 
covery of the new-world, though they are generally con-- 
fidered, both by the vulgar and by tlw mpreenlighteaed^, 
as truly indigenous to our country. 

Within the term of three hundred years,., many ani- 
mals originally not natives of this country have likewife 
made their w^y into it. Thus, it may be doubled whether 
the Raty the Moufe^ the Tinea^ or Mothy fo pernicious to . 
cur clothes, the FUih the Bed-^Bug^ and many others, 
were known in the countries of America before thg arrival . 
of the Europeans in this continent. It has lately been a(^ 
fertcd that the TRUt Honey-Bee, the Apis mellifica of; 
Linnaeus^ is not a native of America,, and, I think, the- 
opinion is well founded, though it has recently been con- . 
trdverted by the reverend Dr., Belknap, in a diflerlation ■, 
which he has published on the fubjeft f. Thi$ diflertatioa > 
\ have read with attention; but fo far from weakening it 
has ftrengthened the opinion that this fpecies of Bee was . 
not found in the new-world before Colu^lbus conduced 
M% to the knowledge of it. 

The ingenious Mr. JefFerfon fceras to have given rife: 
to this inquiry. In his valuable work, entitled Notes on 
the State ofVirgima^ this refpeftable author has the fol- 
lowing words. " The honey-bee is not a native of our^ 
continent. Marcgrave indeed mentions a fpecies of 
I)pney-bee io Brafil, Bu( this has no fling, aiid is there- 

fpre. 



* My learned indingenkNis friend Mr. Pefiiiaat Jim mentioned tlie Leonlodoii * 
and tl^ Chryi^Rthcmum Lm toMihtmi/m among: tlmfe pfarnts wht;h are common to Kamtikitca 
andtbeeaft fide of America. See his Arffic ZooUgy, IntroduAinn, page cxxxrv. As thefe 
two plamt are nativet of Kamt4^atca, i| is h^hl^ probable that thcv ip^y be iudigenoqs on. 
the w^ fide of America. Be this, however, as it may; t am conndent. that they are noc, 
niatiTcs of the Atlantic faru of the northern continent. 

f It is annexed to an ingenious and weU-w^itteii paper, entitled A difcwrfe htmdtd $0um*, 
mmmntthi difiw^ry •/ 4mrH0 ht QI^'Mb^r tohmm^ Lofton ; 1794. 8w. 
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HTore different from the one we have, which refembles per- 
*fetaiy that of Europe. The Indians concur with us in the 
'tradition that it Was brought from Europe ; but when, and 
by whom, We know hdt. The bees have generally ex- 
•tended themfelves into the country, a little in advance of 
^hc white fettlers. The Indians therefore call them the 
•white man's Hy, and coiifider their approach as indicating 
^the approach of the fettlements of the whites*/' 

Dr, Belknap admits that thefe fafts, adduced by Mr. 
Jefferfon, are true ; " liut they will not", fays he, " war- 
rant his conclufion that the honey-bee, meaning the one 
teTembling; that of Eiirbpe, rs not a native of our conti- 
nentf /• Ifiiall iexamine the grounds of the dodor's ob* 
jeilion^. 

Oh his return to Europe, after haying difcovered the 
American iflands, Guanahani, Cuba, Hifpaniola, &c. 
^iCblumbus finding his fhip endangered by a viblent 
ftorm, and fearing that the knowledge of thofe 
•countries to which he was conducing the nations of Eti- 
•rope, was likely to perifh, is faid to have written an ac- 
count of his difcovery on parchment, which he enclofed 
in a cake of wax, and then committed the whole to the 
Tea, " in hopes," to ufe the words of Robertfdtt, << that 
fome fortunate accident might preferve adepofit df fo mucK 
importance to the world$?' This wax Coldmbus procur- 
ed in Hifpaniola§. 

A iidturalift cannot bat be ftrfpri2ed to find Dr. Belknap 
«ohfidering this ftory of the cake of wa* as a proof 
•*< that bees were knowa iifthe iflands of the Weft-Indies,'^ 
when they wer6 difcovered by Columbus, if by the wordl 

Hh a •^•becs'^, 

^ See )Kige nt iofthe EnglUh, asd ptge 79 of the Anleilcao, editidn. 

f See the DiflettiticM, page ^17. 

i The Hiftory of Amenca. Vol. T. p.xa6. Bafil: 1790. 8vo. 

§ See tkeLi/i 9/ (Uiumhtu^ written bj his Ton, chap. xzz. Colnmbos alTo mentioni this 
'\horj of Skis intrepidity and the cake of wax, in a letter which he wrote tO Perdiotnd«i4 
't&hella. SeeRobcrtfon'sJSTj^fryyiliwrM*. Vol. I. BOtcrri, 
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•* beea*' the dodlor mcans^ wlu^t I prefuoie he does, the 
true honey-bees. The genua tf^«.f,.or.bec, jtihpuld be 
remembered, is very extend ve. The learned lentomolo- 
gift Fabriciufib in his Species InfeElorum^ which yvas pub- 
lifhed in 17811 has given us the, names and difcriminative 
cfear^ders of eighty-two fpecies. Of this number fifteen 
are faid to be native^ of the two tontiq^nts and ifUnds of 
America. There can be little doubt that theretare many 
more. Many of thejfe bees, befide the apis, mellffiea^iona 
hpney.. We fhall prefently fee, from.Clavigero, that in 
the cQuiiitry of Me:?Lico, there are, at leaft, fix fpecies* Nor 
is the bee the only jniiedt ^which forma honey. , Some fper 
cies of the genus vefpa^ or wafp, do the fan>e, depofiting 
their ftores in trees, in the earth, &c. Without, therefore! 
fomething more particular, cqncerning the wax which waa 
procured by Columbus in Hifpanipla,.we ought not to con- 
etude that,, it waa the produilipn of the :hojiey-bee, and 
with the lights which we have already received> we. are. 
nearly authorifed to affirm that it was not. 

It is much more probable, that this, wax was .the fabric 
of fome. other fpecies of the. bee. It is nojt impoffiblev 
however, that it was the.prpduce of a vege;tablev fince we 
are acquainted with fome plants which furniOi large quan-- 
titles of wax : fuqh is the, Myriga confer a ^ which grows 
veiry commonly in various parts of the. new- wojld, as well 
as in the fouthern countries of Africa. 

Dr. Belknap's fecond argyment feems.to deferve more 
attentio;i., " The indefatigable Purqhaa," fays he, " gives, 
us an account of the revenues of theemp;reof Mcati-r- 
CO, before the arrival. of the Spaniard^, aa defcdbod in its 
apqjds J which were pidnres drawn on cotton cloth. A- 
mong other articles he exhibits the figures of covered pots,. 
\yith two handles, which are faid to be pots of « bees ho^ 

nie*.'* 
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«€*/* Of thcfc pots, two hundred/are depidled in one 
tatbtite^roll, and one hundred in feveral othersf^" 

The learned Abb& Clavigero confirms^this account, itt 
lAseKccWent Hifiory of Mexico^ lately publiflied. He in-^ 
fdrms ua that the Mexican kinga. received as a tributary^ 
payment, a part of every ufeful produdion^ both of nature 
aad art, and, among other articles of revenue, he mentis 
ens fix hundred cups of honey, which were annually paid 
by the inhabitanu of theibuthern parts of the. empire of 
Mexicbijlv. 

In the firft bdotof his work, ^ which is devoted- to the 
natural hiftory of the country, Clavigero mentions fix 
different fpecies of honey-making bees, fourof which are 
faid to be deftitute of (lings : one of the^two others, ho 
fays,^ *^ agrees with the common bee of-Eurepe^ not only^ 
in (ize, (hape^and colour^ but.alfain its <difpofition and 
mamiers,* and in the:qu^lities.of ' its honey and wax^". 

Inanfwerto iheie objedions of Dr. Belknap^ it isob-^ 
vious to remark, that as there are, at leaHr, fix diftin^ fpe« 
dcs of honey-making bees in Mexico, -five of which are 
faid, by Clavigeror to be diiferent fromthe apis mellifcai 
or truen honey-bee of Europe^ we are certainly not war^ 
ranted to conclude, that the honey which was paid in- tri- 
bute to the monarchs^of Mexico, was the fabric of this 
moft important fpecies of the family^ 

I will not <leny thatthe^true honcyi-beeis now found 
in- Mexico; not only becaufe fo refpedable an author as 
Qayigero haSfaflfentedthat it is,, or at lead a bee agreeing 
with it, but becaufe we;can hardly fuppole that the Spaui- 
ardsi in the long period of more than two centuries and 
an.half) would have negle^ed to> introduce, an animal of 

fa 

• Purchai. Vol. \^, ' 

$et the Diflert^tiao, p. jxSt ; 
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fo much importattw. But it mttft te recbllefted tbat C3** 
vigero only ittforms uft, that tkU ttot honey-bee is now 
found in Mexico. He has not attempted to prove thit it 
was found there /wd or three hufuifidyeari cg^. In order 
to afcertlin this pointy with more Mftdimy^ it is neceffarf 
to recur to the more early writers concerning Americof 
particularly Mexico. I am forry that Ihave it not in my 
power to confult the work* of Hernandez, who wa« font 
to Mexico, at the expettce of Philip thefecood, king of 
Spain, and who devoted much time to the natural hiftory 
of the animlELlS) vegetabks^ atid minerals of that rich tottn-" 
try. This phyfician, however, does not appear to have 
been a very accurate i>aturalift ; fothat even though he ma]f 
have given an account of the bees of Mexico, it is monS 
than probable, that the information which we might de- 
rive &om him wD«ild not enable us to throw much Itgbt 
on the fubjed. The only eariy author^ in my pofleffion^ 
who feems to give us any informatioti on thetjaeftion is 
JofejA Acofta. This learned Jefuit,who has been ftyledi 
by Father Feyho, the Pliny of America^ refided for fome 
time in Mexico, in Peru, a^nd in other parts of America, to« 
wards the elofe of the fixreenth eentury« In liis Hifidria 
Natural y Morai de lai Ihdtas^ which %al pubH&ed at Ma-^ 
drid, in 159c a few years after his rettim from Mexieo^^ 
he tells us that in the IndieS) under which general name 
lie comprehends the countries of Aifteriea, ^ there are few 
fWarmes of Bees^ for thfat their hbiftnie^eombes ^re found 
in trees, or imder the ground, a>Bd iiot id hives m m 
Cqftitk. The honny combtes,** be csotttkme*, *« which 
t have leene in the Provinee of Chdrem^ WhSch they 
call Cbigudnasi are of a grey coteiir^ hiLving little juyoB^ 
and are more like unto fweete ftrawe, than to honey 
combs. They fay the Bees are little, like unto flies ; and 

that 

* Jplsmurum, AfumaUHm&MineraliiimMexicaziornmHiftoruu RmtaifeJ; xSji. UL 



TWB HONE Y-B E £• t^j- 

tiftit they fwarme under the earth. The honey is iharp 
and blacky yet ia fome places there is better, and the combes 
better fafhiooedi as ia the provin^ce of Tucuman in Chillc^ 
and in Cartbagenc'^.'^^ 

The huccaaeer Lioael Wafer mentioijs bees aniong the 
{productions of thelfthmus of Darien; hut the informati-- 
on which he has given us will not decide the queflion, 
^phkh I am .examining. He fuppofes^ that fome of the 
bees qf . this country are deftitute of (lings, becaufe he faw 
the Indians put their naked arms into the nefts, without 
l?eing ftungji. Wafer was in Darien in the year 1 679, 

The next argument employed by Dr. Belknap is ex- 
tsemelv feeble. He fiads^ in Purchas, that when Ferdi-^ - 
nand deSotq came.with hi^ army to Chiaha, which was 
in July 1540, he found among the proyifions of the na- 
tive Inilians of that place^ >* a fpot full of honie of beesj.** ^ 
As there were no Europeans fettled on the continent of 
America at this time except in Mexico and in Peru, the 
doftor ieema to <hink thia folitAiry pot of honey favours 
his qpiobn, for immediatsely after b^fays *^ it is evident'* 
that honey^^beea (meaning the truc^ honey-bees) were found 
as. far to the northward as Florida^ before the arrival of' 
the jEuropeana in tba iflands^ud on the continent of Ame-^ - 
uca^i 

Let us examine this argumentt If the e^ciilence of the 
XfM^ honey-^bee in Florida a» early as the year 15409 was 
fupported by nothing more than the pot of hooey found 
at the village o£Chiaha> I thinkf the ground of argument is 
xery feeble ixuleed: for it no more follows that this honey 
was. the fabric of the apis mcllifica than that the tributary 
honey of the Mexicans was the. produdkion of that animaL 

But : 

* The Naturall and Morall Hiftorie of the'Eaft and Wtft hidlcf, Stc. p. 30^ and 504. £»« 
glijQi tranflation. Lopdop 1604, 4. 
^ Defcription of tlie KUmrat of Ascncik Loado»1904^ Swr . 
\ f urdwwf^ Vol, T. p. ii39t 
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But4hc folkwing' quotation renders it proWbk^ .t^i^fJ' ^* 
the period 5^hich I havejuft mentioned) tlM trtie .^i>p]f« 
becwas not foundin Florida. In a curious little worJk, enti- 
tled w^/?^A2//^w()//A^ invq/ion and conqtufi c^^lorida by p}^ 
Spaniards^ under the command of Fernando dc SotQ% which 
was written by a Portuguefe gentlemant M^ho. f^compar- 
nied thc'Spanilh general in his "mad t«Mdv€n^ur^S;y4^ in 
Florida, we are informed that the Indiana of Cbjahis^ ^^ had 
a great deal of Butter^ or rather Sewtt, in -pots that ma 
like Oyl ; they faid rt was Bear's greafe: we-fc|and Walnut- 
Oyl there rifo, asclearastheSewet^-fiindof aveq^good t2»fte, 
with a pot of Honey, though before npr after we fg^und 
neither 'Bees nor ^floney in all iF/t^nV/^.**-* -r,: ,.i;uoj 

This fimple rela&ion of a fad is very poimed- -S^Orand 
his fucceflfor Louis Mofcofod, Alvarado hadrantbledpyer 
an extenfive tra^^ -of oouRtry from the end of May^ or U^ 
beginning of June, 1539 -to July 1543. Tlir graoari«i 
and the ftore-houfes of the unfortunate natives werdtXjof^ 
flantly ranfack^d by an Army of Aeedy Spani^ds* ^Xtalie 
troops pafled through extenfive fereftSf and yet they/ 9^ 
ver faw but onc-pqt of honey, an^d no bees at all. .Jf^tic 
honey-bee had been ^a native of the countries which were 
the fcene of Sotd's villanies, the valuable |>rodu^s of this 
little infeiS; would havQ been more frequently met witb» 
and the bees, in territories pregnant with a^profufion qf 
fweet-fmetling and nedU.reous pUiits, would^ doubtlefii^ 
have been feen very often, and in great numbers* 

Thus far the opinion of Mr. JefFerfon feems to be 
ftrongly fupported by hiftorical evidence; and, Ithtn|p, 
we are warranted to aflert that the true honey-bee was 
BOt originally an indigenous animal of :the fouthern parts 
ef the American continent. But this opinion may be 
fppported by other arguments. J^j 

\ The Modern Univerfal Hiilory. Vol. :|CL. page 393. Editloo of ^763. 

• See page 7a. • . . . . , 
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"My frieftd the ingenious and accurate Mr. Williaih Bart- 
Tarn informs n^, that when he was in Wcft*FIorida, in the 
year 1775* he was (hown, as ^ curiofity, a bee-hive, 
which, he was told, was the only one in the whole of 
that extenfive country. It had been introduced there from 
Eaglandi when the Engltih took pofleffion c^ Penfacola, 
in the year 1763. Mr. Bartram, however, allows, that 
HkC honey-bee is now found wild in the country of Eaft»- 
Florida, where, he iays, it has been known for a confider- 
able time, perhaps an hundred years. But he is perfua- 
ded, from his inquiries, that it is not a native of the 
country. Mr. Le Page Du Pratz fays ** the bees of 
Louifiana lodge in the earth, to fecure their honey from 
the ravages of the bears. Some few indeed,'* he continues, 
<> build their combs in the trunks of trees, as in Europe; 
but by far the greateft number in the earth in the lofty 
fo(«(b, where the bears feldom go §.'* The bees here fpo- 
ken of as lodging their honey in the earth,'I am perfuaded. 
Me not the true honey-bee, and Mr. Du Pratz's idea that 
they make choice of the earth to fecure it from the bears 
tequtres to be better fupported. The honey would be as 
fecure from bears in the cavities of trees as it would in the 
earth. I have had an opportunity of feeing many of thefe 
honey-infeds, vdiich lodge their fabric in the earth. They 
are not the apis mellificth nor do they belong to this fa- 
mily. They are more nearly allied to the vefpa, or wafp- 
tribe. The bears prove very deftru£kive to their habitations, 
devouring their honey, and killing great numbers of the 
infers. 

♦* As to the circumfianceof the bees'* extending them- 
felves a little in advance of the white fettlers,'* it cannot, 
fays Dr. Belknap, ^< be confidered as a conclufive argument 
in favour of their having been firft brought from Europe. 
VOL. III. I i It 

$ The Hiftory of LomfiaDa, ftc. page 984. EngUIh Tnoflation. Londoo : 1774. 8. 
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It is well known," he continues, *^ that where land !s cul- 
tivated, bees find a greater plenty of food than id thefbf- 
eft. The bloflbms of fruit trees, of graffes and grain, par- 
ticularly clover and buck wheat, afford them a rich and 
plentiful repaft ; and they are feen in vaft numbers in our 
fields and orchards at the feafons of thofe bloffoms. They 
therefore delight in the neighbourhood of " thi white fett- 
lers," and are able to increafe in numbers, as well as to 
augment their quantity of ftores, by availing themfelvea 
of the labour of man. May it not be from this circum- 
fiance that the Indians have given them the name of " the 
white man's fly ;'* and that they " confider their approach 
(or frequent appearance) as indicating the approach of the 
fettlcment of the whites ?* 

I agree with Dr. Belknap, that the circumflance of the 
bees " extenting ihemfelves a little in advance of the 
white fettlcrs," is not '* a conclufive argumen*** in fkvobr 
of the opinion, that thefe little infefts arc not natives c^ 
America. Still, however, in my opinion, the argunieht 
has confiderable weight. 

Ii has juft been obferved tihat the Indians caM the bee, 
the "white marCs fiy. I have always cdiifidered tStis dr- 
cumflance as a flrong argument in fupport of Mr. Jerfer- 
fon^s aflertion^ that this xrStSi is not a native of Ami^riea. 
For notwithftanding the fcwneft of arts arid theriideftate 
of the fociety of thcfc people, they are by no means infcu- 
rious obfervers of the ianiihals and vegetables of their coun- 
try, and they mark the progrefs of thofe which the whites 
have introduced with the mofl accurate attention. Thu5j- 
they call the Gf*^j/^r-PAz/r/in«by a name which fignifies tlie 
EngliJhmatCsfoot^ and fay, that Wherever an European has 
walked, this plant grows in his foot-ifteps, meaning, by 
this figurative mode of expreffing themfelves, that before 

the 

* See the Diflcrtation page i }i and i %%* 



TH5 -H O N E Y-B E E. 251 

ihjf arFiy.^Ji pf the Eufppeans in America, the Plantain was 
not t^owa ift the cwQtry. In like manner, when the In- 
dians call thjp honey-bee the white-roian^s fly, it is evident 
tbiat th^ mean to coayey an idea, that this inre<5t is not a 
^aj^iye of Aoieric^* but that it has been introduced by the 
5.w:<^aa8. WheueYcr the fouthern Indians fee the 
bQ|^y**bee ia the woods* they immediately conclude that 
tfcye whifteft wiU fooji follow. 

. Although Dr.. Belknap believes that the honey-bee is 
a native of Mexico, and of the iflands, and that it had ex-^ 
tep^d itfelf as far to the northward as Florida and Geor- 
gi^t yet 1;ie admits that this infed^ was not found in the 
mprepQrth.ero regions of America, previoufly to their dii-* 
coyfry by the Europeans. " The firft European fettlement 
ill Virginia'*, he obfervea^ " was made about fcventy years 
after the expedition of Soto, in Florida, and the firft fet-^ 
tlj^ipQnt ia New-England, was ten years pofterior to that 
v\ Virginia. The large intermediate country was uncuU 
tivated for a long time afterward. The ibuthern bees there* 
fore could have no inducement to extend themfelves very 
ifix to the Qorthward, for many years after the fettlements 
were begun ; and within that time bees were imported 
from Europe*." 

That the honey-^bee is not a native of the northern pafts 
of America is, I think, inconteitibly proved by a variety 
of circumftances. Thefe 1 fliall confider under the two 
heads of n^ati^e 2sApqfitivt evidences. 

Lawfon does npt meptiojn tliitis iofei^ amo^g the native 
animals of Carolinat* 

The fbunder of Pennfylvania, in a long and intereft- 
ing letter which he wrote to his friends, in the year 1683, 
takes no notice of bees. It is evident to any one who 

I i 2 has 

* See the Differtation, page lift. 

f See hh Voyage to Carolina, Ice. Irondoo Z704. 4tD. 



aS2 INQJJIRY CON^CERNIKG 

has read this letter, that the great objed which iti Aodier 
had in view, was to exhibit a flattering pidure* df ike 
Province, with the defign of inticing emigrants to* make 
fettlements in it. An infeA whofe produ^s are fd valua- 
ble as thofe of the bee would- not, I think, have been 
omitted in the lift of animals indigenous to the country of 
Pennfyl^ania^ if Mn Penn had had any certain intima- 
tions of its exiftence there. Neither do V find the bee 
thedtioned by any of the -early Swedifli writera who pub^ 
liihed accounts of Penniylvania^ 

I do not find that any of the writers on Virginia men« 
tion the honey-bee among the indigenous animals of the 
country. The little that Mn Beverley haa faid on the fub^* 
jeSty in his. Hifiory of Virgtma^ rather authorifes-the flip- 
pofition that this, author did not- coniider the honey-be^ 
as a native. ^Bees, fa^s he, thrive there abundantly^ 
and will very eafily yield to the careful Hufewife a; ftUr- 
Hive of Honey, and befides lay up^i Wintcr-ftore, fufficv^ 
ent to prcferve their Stocks^'f. 

Dr. Belknap fays,, that in. the languages oi^ tlte Indiiane^ 
of New-England j there are no wordafor either honey ©r 
wax. Accordingly, when Mr. John Elliot, who was ctiU 
led the Indian Evangelifi^ undertook the arduous tafk o^ 
tranflating the Bible into the Natic^langoage, wherever 
thefe two words, occurred, as they frequently do in the* 
fcriptures,. he ufed the Englsih words, though. fomctimes, 
indeed, with an Indian termination^ 

I confider this circumftance as a ftrong argument^ in 
favour of our common opinion, that the honey-bee is not 
a native of New-England. At the fame time, however, 
r cannot help obferving that as Mr. ElKot confined him-« 
felf in the tranflation, . which I have mentioned, Jo the, 

• iapguage 

t ScepigeiSa. SccoDd edition. Lopdon: ll%%* Syo, 
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hmguage fpoken by the Natic^Indians^, i;vho ufedadia- 
foGt of the Mohegan» it does not follow, that none of the 
New-England nations had words in their languages for 
honey and wax* Since our intercourfe with the Indians, 
their languages have become much more copious. As 
Mwobje&s^ both of nature and of art, occurred, new 
words were formed. Thus, in the vocabulary of the De- 
}ilware*Indians, we find the words goki la pe cbi can^ poak 
fdcani^fachgank^ cheyt nu tey% all which.have moft pro- 
bably been introduced into their language (rnce their inter- 
courfe with the Europeans; for thefc words which I have 
mentioned, and it would be eafy to mention many more, 
ikf^ififHmtyi aplougby a guttj rum^ faddU-ba^ : now 
we well know that before our acquaintance with thefe 
pa6plci tbey had neither money, ploughs, ^ns, rum,, 
or faddle*bags^ among them* The Indians donot con- 
iintie long acquainted with new objedts, vnthout giving 
nafties to them. Aa, therefore^ the Natics had nowords for 
honey and wax, it is highly probable, that about the year 
H)48v when Mrv Elliot was employed in tranfl^^ti^g,the 
Bible, the honey-bee had not been introduced into that 
part of New«£ngland which thefe Indians inhabited^ 

The Delaware-Indians c^\ hpt% amo c ^vah Wafps 
are Ukewife^ known^ by- this name among thefe Indians^ 
Several fpecies of wafps are natives of our country : it 
feems ^ery probable, therefore, that when the honey-bees 
vi^ere &fil introduced among them, the Delawares tofavef the 
trouble of inventing a new word for thefe little animals, 
thought the- name by which they vrare accuftonied to- call 
the- wafp fufficiently applicable to* the bees ; jbetween which 

and 

* This is the fpellinjr adopted by Dr. DbnglaUr; &c. I ftifped, how^Ter, ihixit ought ta 
hkve been Nabautics, I find xnention made of the Nahantics, »nd ] know that fhey fpcak a 
dialed of the Moh^n. Of the Natici I know hardly any. thingy b«t what Dr. DougWt has 
told OS,' y\%,ihaithtyexijled^ and that about the year I747i the nation was aknoH entirely 
iQitlndt. See bis ^Mmiary, &c. Vol. l.p. 17a, Mfr. London: 1760. Svo. 
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» . " ' 

aad fome {pedes of wafps the refemblance is fo great. la- 
(jtance^ of ihis troublc-faving difpofttion of the Indiann 
are nujojeraus. Th^ Checrake, for iaftaace, call a prifon- 
er, or captivp,.or flave, cMukke^ and they supply the fame 
name to. a pin, and aa awU It is difficult to iay^ what fe-? 
cret coiinedioa there is between a captive and a pin, or aa 
awl. Thefe fame Indians call the penis w^f^ ^hr€^ and 
a corn-houfe is known by the {ai^e name araong them. In 
this inftance, the ufe of only one word for two fuch op- 
pofite objects is more eafily apcounted for. Savages al- 
ways think and (peak metaphorically. They could not 
but reflc£t that whilft a corn-houfe ia a depofit of the food 
of men, the penis is the organ by which the eternity of 
the human fpecies is n^alntained. 

I do not find the words honey or wai^ in the copioua 
langu2^ge of the Dolaware-Inflians*. If this tribe have 
n9Jt words for thefe fubftancfss, mry opinion, that the honey- 
bee if npt a native of America, receives cotxQder^ible addi- 
tional fupport 

The Muhhekaneew, pommpnly knpwn by the name 
of th^ Mohcgans^ fpcf^k a; la^guag^ very clqlely a^llied \Q. 
thatofthe l^elawares, as I ihall fully demonftratc in my 
Comparative vif w oftid. lflnguag€s of the American nations 
nvith each other^ and nvith tbf la^gn^ges (jftbe nations of 
the north-^cajl parts ofJfi^ Iii t^ language of the Mo- 
hegaiis, the ho^ey-bi^ is called aMm wawy honey aum 
wa'u^web/GMt^'zndhf?^ aum ivaw "wehpc mex^ 
J^flVhapa, itw^itbelna^gisie^ji that; the exiftence of thefo 
words i^thiq Mc^egaa language is a proof that the bee is 
^ native of their cpunti^. My ppinbn, however, is quite 
diffJerent, and, I think, it refts upon an unerring founda- 
tion. 

In the firft plsjce, the yefemtjlance between the Dela- 
ware and Mohcgan words for the hoqey-bee is obvious. 

I 

» They call the HmteyLpcyft'rrtt (GUHtfia trtMcanihos of Liosxus; piuU'wtmin/chh 
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I haTC already obferved tlMit the firft of thefe nations call 
bees ind wafps by the fame name. It is probable that 
this h alfo the cafe among the Mohegans. If foj it 
wofild feem Itkely, that from tht refemWance between the 
bee and fome fpecies of our native wafps, it Was not 
thought ricceffary to impofe a new name upon the honey- 
befe after it became a dienizen of our woods. But this, it 
will be faid, is treading on the ground of hypothefis. I 
feall, therefore, relinquifli it. 

The Mohegans, Ihavfejuft faidj call honey awn nxxato 
tx^hfocat: This is^, undoubtedly, an Indian word. But 
let us analyfe its precifev fpecific fignificarion. The real 
meaning of the "w or A focat v^fugar^ or five et. Long be-*** 
fore the nations of America had any intercourfe with the 
Europeans, they made fugar from ih^ Acer faccharinumy eft 
SUgdf'-mapltx and from fome fpecies of the genus yugkm^y or 
WahmL An appropriate word for this^reeable fubftanccy. 
of courfe, exifted in their languages* When the honey 
of the bee was firft examined by thcro^ they could not 
foil to remark that its moft ftriking property was its fweet 
tafte. An aflemblage of words was now formed for the 
newly-introduced fubftance. This affemblage, in- the 
Mbhegan tongue, reads thus, ftvtet or fugar oj fer, for 
the word ir^^fignifies of. In like manner, the real tnean»- 
ing of pe mey is greafe, fat, or tallow. All thefe arefiibftances ' 
with which favages are biit tOd familrar. When the Mo- 
hfejgans became acquainted with the wax of the bee, qbfer*- 
ving its refemblance to the different ftrbftantes jiift rft6h«* 
tibhed, they ffecm to hrare thought it tmrieceffary- nti create 
a nt*r word extlufirdy charadteriftic of it. The* ftrita' 
meaning of the word aum ivaw ivehpe mey i^greqfey faty 
or tallonvy of bee. 

I am confirmed in my opinions on thiis part of ,my 
queftion by finding that the Natics, or Nahantics, had no 

words 
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words In their language for honey or wax^. For, ts I have 
already obferved, thefe Indians and the Mohegam fpake 
dialeds cf the fame language. It is not probable, tfacre*> 
fore, that one of the tribes would have thefe words and 
the other not, when we confider that ever finceour acquain- 
tance with them they have lived at no great diftance from 
each other. And we have known them for more than one 
hundred and fifty years. 

Thefe are the principal negative evidences which I am 
able to adduce in fupport of my opinion, that the honey- 
bee is not an indigenous animal in the northern coun- 
tries of the new-* world. I call them n/r^^/it;^ evidences, 
becaufe to mod perfons, I prefume, they will not appear 
to be more. In my opinion, however, fome of them run 
dofely into the evidences of the po^tive kind. 

The pq^tive evidences and circumftances which fup- 
port my opinion, are numerous. I ihall confine myfelf to 
the chiefeft of them. 

Mr. John Jofielyn, who was in New-England, for the 
firfttime, in the year 163S, and afterwards in 1663, and 
who wrote an account of his voyages, together with fome 
very imperfed {ketches of natural hiftory in 1675, ^P^^ 
of the honey-bee in the following words : *vThe honey- 
bees are carried over by the Engltfh, and thrive there ex- 
ceedinglyf ." 

Dr. Belknap fays, ^^ there is a tradition in New-En- 
gland, that the peribn who firfl; brought a hive of bees 
into the country was rewarded with a grant of land ; but 
the perfon's name, or the place where the land lay, or by 
vdiom the grant was made, I have not been able to leara;!^.'* 

Perhaps, 

* See page 251 and 353. 

f See ills f^tjagt to NiwMiigUnJ^ p. 1 10. 

I Seethe Differtatioo, p. laj. 



-n:HE HONE Y-B E E. 257 

IBei^apfii it will be faid that thefe two circumftances by no 
IPMUs, pro ve- that the honej-bee was not a native of the 
oountrieaof N«w*£ngland. They only prove, it maybe 
wrgedit that this little infedl tmhu not known to be a native 
of tkofa cwmtrtes. 

I' They do not abfolutely prove much more. But, on the 
one band, I think it is highly improbable that the people 
of New-England would have been at the trouble of im- 
porting bees from Europe, if they were natives of the 
country; and, on the other hand, it is certainly not likely 
t^ a pcrfon would have received a grant of land, as Dr. 
Belknap baa mentioned was the cafe, according to traditi- 
OOKii£ the. boes were already in the country. Had they 
bfiiE^tthtfrer tiireiF exiftence could not but have been well 
known, unlefs we fuppofe that among them, as certain 
Europcaa writers have faid of the aboriginal Americans, 
the principle of focial union was extremely weak ; fothat 
thefe little infeds, whofe government has, for ages, exct* 
^d the admiration (^philofophers, may have been fcattered, 
^kc the lavages, in fmall families through vail tra£ts of 
iincultivated country, and not aflbciated in large, civilized 
qsmmunities. It has beea fo much the rage to fpeculate 
falfely on the fubjed of America, that I (hould not be fur- 
prified to find fuch a writer as. De Pauw, alfigning a weak- 
nefs of their political union as the reafon why honey-bees 
were not difcovered in the new- world. Raynal would, 
pcobably, reafon thus likewife, had not this fine writer 
believed that there is fomething in the climate of Ameri** 
ca, that is unfavourable to the generation of good things. 
Ye philofophers of Europe! come vifit our countries. 

The Reverend Mr. Heckewelder informs me, that although 
he has feen the true honey-bees wild in various parts of 
the United-States, at fome diftance from the fettlements 
of the whites, he has alwavs been afiured by the Indians, 

K k that 
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that tbefe infers were not known in thtk countries before^ 
the whites began to fettle them. This alone is a.Teiy. 
heavy load of evidence in fupport of my opinion on 
the fubje£t. The Indians, as I have already remarked are 
by no means incurious obfervers- ^. Is it probable^ therefore, 
that they fhould be miftaken on the fubjed, efpecially when 
it is remarked that they arCy in general, extremely fond . 
and voracious of honey?. The bears are not morefo. . 

The honey-bee was not found in Kentuckey, when wc 
firft became acquainted with that fine country. . But about* 
the year 178O} a hive was brought, by a Colonel Herrod, 
to the Rapids of the Ohio, fmce which time thefe little 
infeds have encreafed prodigioufly* Not long fince, a hunt- - 
cr found thirty wild fwarms in the courfe of one day*. 

Honey-bees were not known in that part of theilate of 
New-York which is called the Jeneffie-Country, when it 
was firfl: vifited, nor even for a confiderable time after* 
Of late, a few hives have been introduced, and thefe will, 
doubtlefs, foon extend themfelves through the country ; for 
there are always fome difcontented bees^ which may be called 
deferters from the hive or colony ; which roam in fearcb of 
flowers in the woods, and feem to prefer as an habitation) . 
the cavity of a tree to- the artificial hive, in common ufe. 

Thefe deferters are, I think,. peculiarly difpofed to fpread 
themfelves along the courfes of the creeks and rivers of 
our country, becaufe the fides of thefe waters are frequent* 

^ It in wortbj of cbCervatioa. Jbowrrer» tbtt fjtt tin beet of Kvituckej do not make 
much bi.ncy. l o tbofc which have relhi^ibed the babitttiom of die Icttkn, and Kavc cik 
crc&fcd in the woods, tikisr poiTeBion .of tht caivitiet ol the Cuseit-uwe^ tba. ffdtAuicmm 
fioxvcrs of the ^oods aflbrd out a fcaoty poitipa of thoCle rul)ilances frcm wbiih .the honej it 
formed. JAor do tke cultivated bees tnanufaftnM » much lai^ger ^puoititT of this moft ^gi>K- 
abltf uiid ufcful anide. '1 he coiinUj of Kentnc^ey is but a recent iettlemcnt ; andalthoughy . 
in the fhort term of twenty^three or tWentj-lDUf yean, the ^ncreafis ol its iBhabitantshaaWem. 
a'.ioniflungly rapid, great tra^s of it Ailicontiaufe nearly in the wild and unvaried flascio whick .- 
it camt from the hands of him v^ho made it. I^he cultivation of the Btkubtgt is bm little 
attended to in Kcacucfccj. Tbi«, I Imvo oo doubt, is bae of ibeprincifMil reafuns why tk«, 
b( r« of this country do not manufiSure much bonej ; for there i* perhaps, no plant to Vkhidft . 
tiielK»cy-bces in Nonh- America are more attt^cbodthan to the Butkivluat, 
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'ly decorated with fine, tich,low grounds, commonly called 
bottoms J abounding in a variety of plants, which are a- 
greeable to the bees, fuch aB the ?o\ygonum fcandens^ or 
Wild-^ckwbeat^ 2ind many others. Sogreat is the attach- 
taent of the honey-bees to thcfe fituations, that fometimes 
they form a file, for a confiderable diftance, along a creek, 
or river, quaffing the nedar of the plants, but not ven- 
turing to extend themfelvcs far from thefe agreeable fitu- 
ations. 

The following; quotation, from the Abb6 Raynal's Phi-- 
lofophUal and Political Hifiory of th^fettlements and trade 
^tbe Europeans in both the Indies^ ihall conclude what 
1 have to fay in fupport of my opinion, that the honey- 
bee is not an indigenous animal of the American conti-* 
nentjB. " North America,'* fays this elegant writer, " was 
formerly devoured by infe<3:s. As the air was not thea 
purified, the ground cleared, the woods cut down, nor 
the waters drained ofi^, thefe little animals defiroyed, with-* 
out oppofition, all the produ&ions of nature. None of 
them were ufeful to mankind*. There is only one at pre-* 
fent, which is the bee ; but this is fuppofed to have been 
carried from the old to the new world. The favages call 
it the EngliQi fly ; and it is only found near the coafts. 
Thefe circumftances announce it to be of foreign origin 
naL The bees fly in numerous fwarms through the foreftB 
of the new world. Their numbers are continually increaf^ 
ing, and their honey, which is converted jto feveral ufes» 
fupplies many perfons with food. Their wav becomiea 
daily a eonfiderable branch of tradef." 

Kka It 

^ What wretc!ied]Aii]i4bpfty \ But, it n not my Imfincfs, ia Uih placf, t» omoie die pne* 
lifewea^ineiB ofthefe afiertiontof Raynal. I am not i^oritat, indeed, thai they nicely fie 
the fyftem of certain writers who, io the fnlnefs of a mifgnided seal, or in that delKifement of 
mind which ahnoft neccflarily ariies out of the ftrong partialities for fyftem, in the produdti- 
onsof the new-world, have been able to difcover no eneif;]es of matter, sod only an embryo- 
Hate 0f rniod. T leave thefe philofephen to the enjoyments of their dreamt. 

f SteVol. VII. page 39a and 393« Eng IHh Tranilatioa, byjufianflsd. LondMi; X78ft. 
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It SLppcsits^ ihetiythditthc apis meiitficaf or true honey-bcrr 
is not a native of America) but that we are indebted to Eih^ 
rope for this ufeful infedt. It is diJQBcult to tell at what 
time this fpecies of bee was introduced into the different 
countries of America. I think it probable^ boweven that, 
kigeneraly the emigrant-fettlers would turn then* attenti-^ 
on to the honey-bee foon after they found themieWes prA^ 
ty well eftabliflied in their new and happy territories*. 

I have already obferved, that William Penn has made^ 
no mention of beea in bis account of the naturatprodufli-* 
ons of Pennfylvania^. It is probable^ ther^orei that in 
the year 1683, when he wrote the letter^ which I have 
mentioned, thefe infe^ had not been introduced' into the 
Province. But their introdudion does not appear ta have 
been long fubfequent to this period; for one Gabriel Tho* 
maS) a Quaker-preacher, who refided in Pennfylvania^ 
for about fifteen year«, viz. from 1681 to 1696, fpeaks- 
of thera in the fotlowing word* : *^J?rrx thrive and'oiid^ 
tiply exceedingly tn- thefe parts, the Sweeds often ^t greae^ 
ftorc of them in the woods^ where they are freeftotn any 
Body. Honey (and choice too) 'is fold ia theG&pital City 
for Five Pencc^^r Poundf. Wax, is a^fo plentiful, cheapi 
and a- confiderable Gommerce:^'\'. The fame author, iii. 
his Hifiorical defcAphon of- the fr&uince and country df 
Weft^Nenv^'JcrJey^ fays this- province is " well provided**' 
with'bee&^w 

Serhaps, it will be thought that T have devotedl more ^ 
time to ^his inquiry than ihe fufajed merited. T wiH allow^ 
that the qvieftion is not-of much confequence to mankind^ 
at large ; but to a focicty of philofophers, every elucida— 
tion^oi a.difputed point in. natural hiftory cannot. hut he> 

in 

* Seepag«S5Ti 

{He fiiran* fterlihg^ 
A n hiaurical and geographical account of the prtwukce and country of PeniUyania^tJIe* . 
f»age 23. London : 1699* 8vo. 
( See page %y London: 1698. 8vQ. 
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m finne degree, intereAing. If any farther apology fhould 
be thought neceflfary for my troubling you, gentlemen, 
with my fentiments on this quellion, I beg leave to re- 
mind yoiu that in almoft every cultivated age and coun- 
try, philofbphers have thought that they were not alto- 
gether ufele&ly employed in colleding materials for the 
natural hiftory of an animal fo interefting to mankind m 
the BEE. 

^&n^min ^miirL Marion. ^ 
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An Account qf a* GimcK* 

Head Feb. ^^ N tKc I itK of January latt, in the evening:, 
i»A.i793^^ I difcovered a comet in the Conftellation 
C!^pheu8. That night and the folIowing.it appeared^ Mb 
.the, naked eye, fuperior in brightnefa to a ftar of the 2d. 
magnitude. On the i )th, it was^ evidently diminifhed, 
and it comihued'to grow more faint until about aweefc 
ago, when it difappeared.' It paffed very rapidly 
through Caffiopea, Andromedi, the Triangle and 'Aries. 
Jiahuary the 17th, it" was near the firft ftar of Aries, and 
on the 31(1 very near Flamfleed's 84th ftar of the WhaW, 
and a little further fduth I faw it, for the laft time, oa^ 
the evening of the 8th of February. 

Ifcar Sirj 
Yours, &c; 

DAVID RITTENHOUSE; 

To Robert Patterfon, Secretary to ■ 

the Philofophical Society. N^ XXXIIIi. 
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PRIZE DISSERTATION, 

^hUh wai honored with tht MagfelTanic Gold Medal, by the Philoliiphicil Societf 

Juroary, 17^3, 

CADMUS, or a TREATISE on the ELEMENTS ^ 
WRITTEN LANGUAGE, illuftrating, by a philofo^ 
fhical Divifion ^SPEECH, the Ponver of each Charac^ 
tery thereby mutually fixing the Orthography andOrthoe^ 
py. 

Cur niscire, pvdens prave, qvAit discerc malo? 

Hor: An Poet: ▼. lU 

With an ESSAY on the mode of teaching the DEAF, w 
SURD and confequently DUMB, to SPEAK. 

PERHAPS there is no fubjeft of i^rhich the 
generality of men are fo ignorant, as the ful>- 
jed of the following paper : indeed there is fcarcelj one 
that ignorance affeds {b much to defpife ; but, though 
unexpanded minds may not deem it worthy of a thought, 
(bme of the greateft phibfophers have confidered it of 
fuch importance as to claini their particular attentioiu 
The learned Bi(hop Wilkins, in his treatife on a philo^ 
phical language, informs us, that befides the famous £^<- 
perors Caius Julius Gasiar, and Odavius Auguflus, who 
both wrote upon this fubje£k, Varro, Apian, Quimiliao 
and Prifcian beftowed much paras upon the alphabet: fin^e 
them Erafmus, both the Scaligers, Lipfius, Salmafius, Vpil 
fius. Jacobus Matthias, Adolphus Metkerchus, Bernardus 
Malinchot, &c.^ — alfo Sir Thomas Smith, Bullokar, Alex- 
ander Gill, and Dodor WalKsf ; the laft of whom Wil- 
kins thinks, had confidered 'with the greateft accuracy and 
fubtlety the philofophy of articulate founds. He alfo ac- 
knowledges 

f I Rtn fonj that my remoreneft fiiom any libhuy preTentt my pcruiing mod of tfacfe «» 
h <»t» ai 1 wnte this in Twula^ my native place. 179^ 
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klDQwledges his obligations to the private papers of Dodor 
William Holder, and Mr. Lodowick, We find in the Bif-- 
hop's work a great difplay of ingenuity and good reafon ; 
aad on this fubjeA many excellent obfervations. Since 
him feveral eminent authors have engaged in the fludy, 
and have favored the world with ufeful remarks. Among 
many who have publifhed I will particularly mention Dr. 
ilenricky Thomas Sheridan, Do^or Beattie, and Dodlor 
Franklin, fome of whofe judicious and forcible reaibns may 
be feen in the differtations of Noah Webfter. 

An attentive confldenation of this theme has many and 
important objects. 

We fee hundreds of nations whofe languages are not 
yet written... We fe^ millions of children born to labour 
for years to acquire imperfe&lyy what children of good 
capacity would acquire perfed:ly in a few weeks. 

We &e mountains of volumes printed, and no man can 
produce, in the Englifii language, a fingle fentence, of ten 
words, properly written, if.intbe received mode of fpel* 
lHag. 

To reduce thi! languages of different nations to writing 
i« wootd be neceflary to invent an Univer/alalphabety the 
node:Qf coaftra£ting and applying of which I fliall enty 
here gm an idea .of, as the. bounds of this pap€r will not 
permit me to exemplify more thAn the Englifii. 

Aft Univerfal alphabet ought to comain a iingle diftindt 
nai^k:or cliara^r, as the reprefentative ^ each fimple 
fi>und whicbit is poffible for the human voice and breath 
t^^utter. 

Ko! mark fiiOuld reprefetit two or three dlflif^ founds^ ; 
sior ibould any fimple found be reprefented by two or 
three difl^i?eDt jchai a^her ^f • 

language- 

* As « in iattf talmy tamt** 
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Language appears common to nature. Almoftevcrf 
beaft and bird and infe£t conveys its feelings by fomidf 
uttered in different ways. The language of man is how» 
ever the moft extenfive : his ideas are conveyed by wordis, 
formed either by fingle or conneded founds ; thefeibundi 
are produced by modifications of the voice and breathe 
Every modification is called a letter, which» reprefented hj 
a mark, s^nd the marks known by the eye to be tberepnb^ 
fentatives of the founds, an idea is as intelligiibly conveyj* 
ed by the mark^ as by the founds. 

I How much have the learned to lament the imperfrdl 
(late in which human genius has yet left the alphabet! 
k has been the cuftom to confider the redu£tioii of Ian* 
guage to the eye as an art bordering fo much on divinet 
as aUnpft to furpafs human invention. , If we exaanine the 
ignorancCf in this refped, of even the mod learned ^moi^ 
we. may with fome propriety afcribe to the fubjeQ: much 
difficulty, but, when the iirft fources of error are conqueir« 
€4f every lining appears plain and (imple. 

I am confident the Hebrew language was not formed 
before that alphabet ; [the alphabet was probably the Ethi* 
opic,] for the radicals of the Hebrew are compofed each 
of three charaders, and by permutation might form tea 
thoufand words. Thefe verbs have all eighteen flexionit 
and might form one hundred and eighty thouland worday 
which would be more comprehenfive than human genius. 

It is ifnppflible that a language fo mechanically, and £1 
artificially formed could be the cfFeGt of chance* it muft 
have been formed upon the alphabet, and more efpecially 
as it is formed by three chandlers in all cafes and not by 
^iree diftind letters or founds ; for the ^ bcth^ 3 gi^f^ 
"TJ and daUthy without the poiixt^ have the powers of saf^ 

•jUthcVociIof the H, 
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'•oatndDa; capable of forming by permutation twenty nine 
ward$^ but twenty four without repeating the' fame cha^ 
Fader three times in a word^ each containing fix letters, 
and but three charaSlers: if thefe charaders were prima- 
ffly confidered as only each the reprefentative of one let- 
ter^ this reafon is not valid> but the next becomes ftrong<» 
«r, jmdthe di£Bculties increafe; for, to form a language 
cf rexadkly three letters in every radical word, pre-fuppofes 
aperfed acquaintance with a diftind fet of founds, betide 
a general confent of the perfons engaged in the compotiti- 
on of the language, and memories fufficient to retain one 
compofed by permuting twenty two letters by three. It 
requires more genius to effeA it without, than with cha- 
ncers : by an alphabet it might be the compotition of one 
Hiaa, but is however the production of a great effort of 
genius, and approaches towards a philofophical language. 
All the world have to lament that not only the circum- 
navigators of different nations, but even of the fame na- 
tion, who make vocabularies of the languages they hear, 
arc fo little acquainted with the philofophy of fpeech, as 
never to write them alike: indeed the fame perfon cannot 
read in his fecond voyage, but with difficulty, what he, 
'wrote in the preceding one, with a pronunciation intelli- 
gible to a native: yet moff people are capable of repeating 
with tolerable corredtnefs what they hear others pronounce 
immediately before, even in a different language, pro- 
vided the fame founds, contained in the word be found 
in the language of the imitator, otherwife new founds 
muft be attempted, and every perfon is not fufficiently ac- 
curate in his obfervations, to perceive the effort made by the 
fpeaker when he utters fuch founds, as we may obferve 
daily in the attempts of foreigners to fpeak the th of the 
Englifh B o, &c^ 

VOL.111. LI Shew 
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Shew a fentence in the Roman alphabdt ta an indindu^ 
al of each nation that makes lifeofthefe chara&er$^ and 
two pirfotls cannot be found to read it alike t nor oaii a 
perfon who underftands th£ powers 6£ ihi lettef a in one 
language, be capable of.reading a fentence in each language ^ 
properly. 

Moft of the nations of Europe have reccitred more or ^ 
lefs the Roman alphabet, yet there is not one language to ^ 
which it is perfedly adapted; however^ although in the. 
different languages of Europe the fame found is often re^^ 
prefented in each by two or three charadersi wot-find in . 
mod of them fome words which contain the fame charafker 
to reprefent the fame found; therefore the foruiation of am 
extenfive, fixed alphabet, for the ufc of Europe, will not 
be fo difficult, as if we could furni(h no inilances from the 
different languages, iti which they all concurred to give the 
fame found to the fame cbarader. But. this will 6nly 
ferve while we attempt to prelerve the Roman charaders, 
and produce as little innovation as poiTible in printing: 
were we to go as far as comitioa fenfe would dired, and 
lay afide the Roman alphabet, which is exceedingly com-^ 
plex, iidopting one that might be reduced to fuch (impli*«- 
city, as to require only one fourth of the time to write the 
fame matter, ^c muft firfl fix all the founds, by making 
for each languiigeacorrefpondent table in diftind columnaf 
then adapt, the fimplicity of the chara^r, as much as pof* . 
fiblej to the frequency of the found in the different Ian** 
guages. The mofl certain mode of fixing the founds, is 
by adopting ih each table the fimpleil monofyUables iti 
which they are found, fuch as are commonly jM^onounced 
alike^ and are the moil frequehtly ufed.. The fame lettet 
or charader fhould (land at the head of each correfpondiAg^ 
perpendicular column, in the feveral tables, and the famb 
alfo at the beginning of each horizontal line, thus repre- 

fefiting 
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' fipnttng always the ifame foiHid, as far as thefe fe.veral cha- 
radlers can be applied. If the faine fotund caiinot aiways 
bje fpiind io one langyagc dbat a 3etter in another reprc- 
£ei%t(i9 this letter ihuft not be ufedin iheiirft, on pny ac- 
counts ^ii: w<Hild produce confufion; for it makes part 
only of an univenfe! alph^biet. Such charafler^ might 
however foon come into ufe, by adopting, with all future 
difcoveriieis, the names given by the inventors, either in 
artjB or ifcieaces, and in whatever language. Any fuble*^ 
quenjt improvements in the art)8 would be more eafrly 
qon[>pr.ehen(}ed .in writings, were the names and terms 
every where the fame. If one naUon only take this ad- 
vantage one only will enjoy this beaefit : but were 
more nations to do it, languages would in time aflimilate 
as knowledge became more diiFufed by intercourfe ; the 
origin of the difcoveries would be more eafily traced, and 
all the wprld feem more nearly allied. Nothing indeed 
can be more ridiculous, than to alter a proper name, 
merely to make its termination more correfpondent to the 
general laws of a language: iyet in how many inftances 
have the French, Englifh, Germans and other nations 
done this ! At the fame time they urge the neceffity of 
jMTcferving an orthography which has very few traces left 
of the radicals, and has little more affinity with the fpo- 
ken language than two different languages have with 
each other : thus, to read and write, and to fpeak the fame 
things, are arts as different aitd di^cult as to learn two 
diftind languages ; for they are in general written by 
miferable hieroglyphics; and, it is as difficult for a per-^ 
fon to remember that a particular written word fignifies 
a certain vocal one, as to remember that the fame word 
fignifies a particular obje6l» We cannot then but lament 
the many mifpent years of our youth, and the continual 
exGicife of cruelty which is inflided to make them imbibe 

Lid the 
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the Ignorance of their anceftors, and for ever (hackle their 
minds with falfe and abfurd prejudices. 

Voltaire, that gilder in literature, who never wrote 
any thing folid upon any fubjed,. but what may be attri- 
buted to the much injured and obfcure Pere Adam, or tKe 
celebrated Durey de Morfan, gave fome pieces in favor 
of a reformation in fpellmg, but did not exceed a few ter- 
minations of words, which he urged to the French Acade- 
my; they however argued for the propriety of retaining* 
the old mode, left they ftiould not know the derivations* 
of words J which are, indeed, as folely the province of 
antiquarians, as the derivations of cuftoms and things; but^ 
were they really requifite to Scholars, they have only to* 
turn to didlionaries, and fag through a few references. . 

M^ny urge the utility of the old orthography taprevent> 
obfcurity in writing, but uhough half a dozen words of 
different acceptation had the fame orthography^ where- 
would be the diflSculty of obtaining the meaning ? for in* 
fpeaking we find none, and many words in Englifh hav^. 
the fame found ; for inftance be£r to drink^ and bier to car- 
ry the dead upon ; alfo btar t\xQ verb to carry, bear th* 
bcaft, and bare naked, are never miftaken in converfation, 
the compofition of the fentences conveying perfedly the; 
diftindion. If any obfcurity be perceived, an alteration* 
fhould be made in the words themfelves, and the ortho^. 
graphy regulated thereby: inftances may be pointed out 
where it. would be highly proper to adhere, not only ta 
particular diflindions in the prefent oithography^ button 
conform to them in fpeaking-^ 5 If you /peak hke moderns^ 
nvby would ye "write Itke ante-cbrifiians ? pronounced, ant^. 
not a«ti, other wife there would be no diflFiercnce between,* 
before Qkixi^i 2xA againftX^xx^. , 

Several of the Englifli argue for the prefcrvation of? 
derivatives, but it is the laft argument that ought to have 
been ufed, in delicacy to their own feelings, for none of 

their- 
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tiieir moft learned grammarians or lexicographers, except, 
perhaps, Jamesr Robertfon* knew the derivation of even 
the comiponeft raonofyllablea, 'till John Home Tooke 
cleared away all the obfcurities, under which ignorance 
was veiled, and deteded the learned abfurdities of Harris, 
Johnfon, Lord Monboddo, and many others. — ^James^ 
Robertfon, in his Hebrew grammar, (the firft edition of 
which was publiflied fifty years ago) gives hints which 
indeed could not efcape a perfon of much lefs learning^ 
and penetration than John Home Tooke, but I would by 
no means infer thence, that any hints have been borrowed,* 
becaufe his-name, I. am confident, would have been mentis 
oned. * 

Some of the moft learned men are men of the lea(t 
knowledge — take away their fchool learning, and they re- 
main children. As all their confequence in life confifts 
in their acquaintance with dead languages, they, no doubt, 
would condemn any attempt to leflen the dignity of fuch. 
acquirements. * You muft iK)t alter the orthography of 
languagesi becaufe we cannot afterward derive the words, 
then all the learning we have taken fo much pains to ac^ 
quire will be ufelefs/ — ^We muft thus preferve bad fpelling 
to render dead languages ufeful in its derivation, and we 
muft learn dead languages to derive bad.fpelling. — l When 
does the lady (who fpeaks the moft elegant language) afk 
the pedant whence the words are derived J He has fpent 
two minutes -in two languages >to know the meaning of the 
word, and (he has fpent two minutes in one language ; and 
5 where is the^ilFerence ? A child muft fpend many years in 
learning dead languages, that he may know more perfed-s 
ly his own. — Few acquire more than one language with 
its elegancies. I have known good latin fcholars, in £n-f 
gland, incapable of. writing, Englifli tolerably. — i How 

much. 

^ 4*rt£eibr of the Oriental laapnges io tlie Univerficy of Edinbiirgh. 
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much more rational would ic be, to ftudy the Englifli twite 
^ as long, than to ftudy another language to obtain the 
Englifh ! There is^fcaroely one man in fifty, even among 
the learned, that writes every word with what is, mo/l €r^ 
roncoujly^ called a corref^ orthography, without a lexicoo, 
among the unlearned none, and few among well educated 
ladies. Thefe difficuities depend greatly upon falfe fpel- 
ling, becaufe they all pronounce much more alike than 
they write ; and that falfe fpelling, in itsorigtn, depended 
as much upon a want of knowing the alphabet, as upon 
the change of language for the fake of euphony. People 
are more aftiamed of expofing bad orthography than bad 
writing : the only difference, however, between what th« 
world calls bad fpelling and good, is, that the firft contains 
the blunders of the writer only, the latter contains the 
blunders of every body elfe. 

Dr. Johnfon, in the grammar which is prefixed to liis 
diaionary (under letter Z,) fays " For pronunciation the 
" beji rule is^ to conjtdcr thofe as the mojl elegant fpeakers 
** "who deviate leaftfrom the ivritten ivords^^ If the Dodor, 
with all his learning, had heard any page of his own 
works read corredily, (according to the orthography) he 
would with difficulty, if at all, have teen able toeonfirue 
it, and would have been even more at a lofs than foreign-* 
ers are when the Englifh fpeak Latin. I am forry that the 
vague opinion of an efiablifhed charadter can impofe upon 
the generality of men, and I lament how much fooner 
the errors of the great are embraced than the truths of the 
little. The Dodlor immediately after tliis allows " our 
" orthography tohejormed by chance^ and ityetfufficientJy 
^* irregular?^ I cannot conceive by what rule the irregulari- 
ty can be determined, but by its non-conformity to the 
fpeech, which would thus deny his previous aflertion^ 
^ Some reformers^^ he adds, " have endeavoured to accom* 

^odat€ 



it 
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^modat^ orthography better to the pronunciation^ ^without 
•* con/idering that this is to meafure by ajhadow^ to take 
^ tha$for4^model or Jiandard vLvhich is changing while they 
^^ apply it.^^ If language change, the orthography ought 
alfo to change; hut if orthography were once properly ac- 
eoiBmod^ted to language^ even this would not be liable to 
change, confequently that : and it would then be confider- 
ed^ by all but Johnfonians, as great an impropriety to mi/^ 
^Ai/^ a written word, as now to pronounce it properly. 
^^ Othersy^ he fays *' lefs abfurdly indeed^ but with equal 
" unlikelihood of fuccefs^ han/e endeavoured to proportion the 
^^number of letters to that of founds y that every found may 

have its awn charaSler^ and every charaBer afingle found. 

Such 'would be the orthography of a new language to be 
^^ formedby a fynodof Grammarians upon principles offcience: 
** But who can hope to prevail on nations to change their 
^^pra^ice^ and make all their old books ufele/s ? or v)hat ad^ 
^^ vantage vjould a ne^w orthography procure^ equivalent to 
^^the conftifion and perplexity offuch an alteration ?*' In an- 
fwering the above I will firft a&the fimple queftion 5 what 
i» the ufe of writing ? It ia to exhibit to the eye the fame 
words that are fpoken to the cai&: and it is impoffible to 
do thb without giving a diRind mark for every diftinA 
found: to deviate from this rule is to run into error. A 
fynod of grammarians would not require a new language 
10 accommodate true fpelling to, it may befo eafity accom- 
aiU)datjed to f all languages; and if falfe orthography does 

net 

^1b A lour throuj^h Scotland, Tvifitedthe Hebrides, and met with many old men who 
neither fpoke a word of Hngliihf -nor could they read a word in any lanj^uage; thefe men 
repeated ntany of the poems alcribdd to Offian, «i»d other ancient bar dsi One of thefe Poems 
1 wrota witk Utch orthography and charaficrs» w I thought might anTwer to the fonnds which 
were repeated by an old man. I afterwards read it flawly to^ inifibie old woman, who tu« 
derftooG it, awl the finelift, well enusgh to give me a tfanfkitioB ; this was as regular a poem 
at any 1 baw fieen trusted, padlelDng aUb much genias, but fte often lamented the poverty 
^the Englifli kngmage, whick fhe fmA was incapable af espr^ffiiig the foblimity of many of 
the paflsEes. It niij^t be ^^ but I conceired there was smother, and a more forciUe reafon, 
vift. hcrMPg xAoffc nteafivly scfaaiAtod .with <be gaclic thaa ihe .i^n^slifli. \ iHi 4Miie di- 
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not change a language, it is very improbable that corrcft 
orthography would alter, but rather ferve to fix it; and 
to fuppofe the contrary is abfurd. As to " making all their 
old books ufelefs^^ I anfwer, that the Dodor, though hfc 
rcafons thus, <:ould read Chaucer and other ancient poett 
with fufficient facility. All good authors whofe works 
are too voluminous or expenfive, or too abftraAed for 
new editions, would dill afford ample matter for the learn- 
ed and ingenious, and they would be read, with as much 
eafe as the ancient Englifli or French. If they were books 
of more general ufe, and worthy of new editions, they would 
no doubt be republifhedj if not, the rifing generation 
would be much benefited by their fuppreffion. Some of 
*' the advantages "which a neiv orthography "would pro^ 
cure^'^ fhall be enumerated. i ft. Travellers and voya- 
gers [Page 26 J.] would be enabled to givefuch perfefl: vo- 
cabularies of the languages they hear, that they would 
greatly facilitate all future intercourfe. 2dly. Foreigners 
would, with the aftiftance of books alone, be able to learn 
the language in- their clofets, when they could not have 
the benefit of mafters ; and would be able to converfe 
through the medium of books, which at prefent are of no 
fervice whatever, in learning to fpeak a language; and if 
this were to be adopted by the Americans, and not 
BY THE English, the beft Englifh authors would bere^ 
printed in America, and every ftranger to the language 
even in Europe^i who thinks it of more confequence 10 
fpeak the Englifli correctly, than to write it with the 

prefent 

crelsfo fsr as to declare, that I iaw and heard mnre viraobliihed poemi, of this kind, than have 
been printed by Tames Macpherfon, and John Clarke rTranflator of the Caledonian Bards) 
and have heard sufo fome of the poems which theie Gentlemen trtnflated. Though I wrote 
itoierablT faft, 1 learnt by fome of my acquaintance, that the -venerable old man coold re- 
peat foch a variety as to keep me writing half a year. 1 will not attribute the intelligible 
manner in which I repeated the poem, entirely to the orthography and charaAers made ufe 
of ; for my memorr, as I read it foon after, aided me much, .and 1 had not then made the 
fub|e& of this treatife my ftudy : but at jpreient there if no language, that I can pronounce^ 
which I cannot write intelligibly, and this may be learnt by any one in a very ihon time. 
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pKf&st errors, would purchafe American editions, and 
imm\d^hta/ham^d to (pell mcortc&ly^ when he could ac- 
quire the mode of fpelling well ; for he would not be par-* 
Ual to difficulty, and would examine the old and i^ew 
modes with more philofophy, than our blind prejudice will 
aHow us to make the teft of reafon. 
^' 3d* iDiflle£ts [page 279] would be utterly deftroyed, 
botk^mong foreigners and peafants. 
* 4th. Every one would write with a perfeftly correfl: 
orthography [p. 279.]—^ 

15th. Children, as well as all the poorer clafles of people, 
would learn to read in fo (hort a time, and with fo little 
trouble, having only to acquire the thirty letters, 
ihiit this alone ought tojilence all the objeflions that can 
be brought^ and, particularly with the foregoing reafons, 
muft be deemed more than " equivalent to the confufion 
^^ and p^erplextty of fuch an alterations^ But, independent 
of what is faid aboVe, I admit neither confufion nor per- 
plexity to be the confequences of fuch a change : thofe 
who were never before taught to read, could have no idea 
of any other method, and thefe who now read would find 
xio inorc difficulty in the two modes, than is found in read- 
ing by any fecret charadler. Even (hort^hand writers, if in 
prafiice, find no difficulty in reading words which do not 
contain a fingle common vowel : fimple marks are ufed> 
and they attend not to the prefent abfurd orthography of 
any word i how much more eafy then to read words which 
contain the fymbols of every found, and efpecially when 
moft of the common charadlers are ufed ! befides, thofe 
whofe thirft after knowledge is quenched, may hereafter 
amufe themfelves with the books now publiftied. I (hould 
have been aftonifhed at the Dodor's obfervations, if I had 
not been acquainted with his prejudices. 

VOL- III. Mm The 
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He gives fome fpecimens of the reformed or* 
thography, of Sir Thomas Smith, fecretary of ftate ta 
Queen Elizabeth ; — of Dodlor Gill, the celebrated mafter 
of Saint Paul's fchool in London; — of Charles Butler;-^ 
and fhows that Milton was inclined to change the fpelling: 
finally, he mentions Bifhop Wilkins, as the laft general 
reformer. The fpecimens however which he exhibits as. 
a " guide to reformers^ or terror to innovat/)rs^^ I am a- 
fraid will anfwer neither intention, being too inperfcdt to 
ferve the former, and too incorredt to deter the latter ; but 
fome of the imperfedions he attributes to the want of 
proper types ; yet by thefe inftances, we find, at fo early a- 
time, many advantages over the barbarous fpelling of the 
prefent age. To examine the common-place obfervations,. 
of even the generality of profodial writers, would be too- 
tedious a tafk for the author, to give any account of them, 
too tedious to the reader, who fhall therefore be fubjeded^ 
to as few remarks as poffible, upon what others have writ- 
ten on the dodrine of articulate founds; but as Thomas. 
Sheridan is one of the lateft authors on the fubjed, and his 
pronouncing didionary, in which he has much merit, is^ 
more generally known than any other, a few obfervations- 
on different parts of his work will be indifpenfable. 

The diftindion which he* and other grammariana- 
make, between a 'uoTvei and a eonfonant^ is, that the firft 
can be uttered or pronounced by itfelf ; the latter cannot. 
How harmlefs foever this may appear, it has been more 
fatal to fcholars than Sylla or Charybdis were to Mariners.. 

If a confonant cannot be pronounced by itfelf, it muft 
be part of a compound ; therefore Mr. Sheridan fliould 
have made nineteen additional compounds to the f j and jc 
in his fcheme of the alphabet— yet, he fays J ** there are 
" twenty eight ftmple founds in our tongue j Jix of which 

howeveff. 

* See his diAionary. 

\ Page iQ of his profodial graxnmaft 

4 Page IX. Id. 
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**^ however^ are mutes :^' h he fays, is no letter— ^I think he 
might have clafled it with his mutes; at the idea of fpealc- 
ing and hearing of which, reafon revolts. — If h be reje£led 
as a letter, merely becaufe it is a mark of afpiration, the 
i,/>, /and ought as well to be omitted, becaufe they are 
only marks of afpiration : f ,y, e, s are alfo afpirates, but 
more forcibly made than the former. If a letter be not 
neceffary to mark the fimpleft afpirate, there is no diffe- 
rence between heating a cake and eating it ; but if even 
a dot be neceffary to mark it, and if in every other inftance 
that dot have the fame fignification, it would be as much 
^ letter as any other charadier j for every mark which is 
pronounced, diftingui(hing thereby one word from another, 
is really a letter, becaufe, it fubjeds to the eye what the ear 
requires of the voice.— I do not however confidcr accents, 
of which the French and fome other nations are fo liberal, 
as Iptters, but as notes by which the high found of par- 
ticular letters may be direifted. 

He makes nine vowels — but there does not appear to 
te any difference between the found of his fecond a^ as in 
hate^ and his firfl e as in het^ except in length ; for, fub- 
ftitute the lafl for the firft, and the word het will make by 
prolongation heet.^ written at prefent i?^/^.-^His third d 
Its in heer^ appears to be precifely the firfl i as in^/, for by- 
lengthening the I in fit we make^/V, writtenyj?^/; (beer, 
bi9r\ beet, biit^) nor can we make it otherwife. 

He follows the Scotch mode of naming the confonants, 
by placing before each a common vowel, inflead of adopt-? 
ing the more irrational plan of the Englifh, who fome* 
times put the vowel before, and fomctimes after the cha- 
rs^ftcr to give it a name : but here is the rock of error, 
upon which all grammarians have flruck, who Iiave at- 
tecDpte^ to give a rational account of the formation of lan-» 

M m 2 guage. 
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guage. The Hebrews and Greeks led Europe into this 
miftake, which prejudice fincehas taken great care to pre- 
ferve. The Phenicians, and after them the Hebrev^s, not 
diftinguifliing fufliciently the fimple formation of the ele- 
ments, adopted words which began with thefounds, with- 
out confiderin;^, in fome inftances, any relation that the 
found has with the objedl. Thus X begins the name of 
the ox, which h alpha in the Phenician (and $ aleph in the 
Hebrew) hence the Greek mime alpha^ when Cadmus in- 
troduced letters into Greece. — ^The-6 being the firft letter 
of the voice of the fheep, was reprefentcd among the 
Egyptians, by a Hieroglyphick in the form of a fheep* 
The * NAMES of the letters, inftead of the powers, have 
been hitherto invariably ftudied; we conceive them there- 
fore, not to be fimple fouiida, and hence the ridiculous di- 
vifion of the alphabet into vowels ; confonants ; muiesj 
pure and impure ; femi vowels and their numerous fubdi-* 
vifions. 

Tlie characters ought all to be divided into two clafles; 
VOWELS and aspirates, 

A vowel is a letter that is founded by the voice,-f whence 
its name. An afpirate is a letter that cannot be fourtdedbuC 
by the breath. Of the former there are twenty one in the 
Englifti Language} of the latter nine, making thirty letters, 

* I have been aflced how we (hall be able to fpell words to each other, without naming the 
letters*— It would he thoueht ridiculous to alk the names of the words that compofe a fentence^ 
but the queilions arc czaSly parallel, or of one form ; iy ihh mode the mere froncMttcing of ili 
•worrfjlnv/y h/ujffuient, and there hue other Jpelling ; thus a child, that reads the letters, readt 
words compofed of them, as he reads fcntenoes coonpoTed of words. If I were to teach a 
child, not by afBnity of found or reafon, but by mere repetition, to call the letter t feven^ the 
• Un^ an^the x /x, to fpell the wordy^, it would be deemed very irrational, but it is much' 
lefa fo, than the mode by which moll of the words in the £ngli(h language are taught ;— for 
inflance, douUe-u^-aytfi^^-^ i^ f ee * ^ytjhi^ are to be hammered, by name^ into a child's head 
to produce .the ,wora ^hieb I Oh, cruelty, ignorance, and iols of time !-i-— .(See Q tabic, of 
founds line ij- ^ ^ 

f Speaking is rendering ideas. audible by the voice ;>«i£^rMir is rendering them audible by the 
breath ; and a perfon cannot therefore, with propriety, be laid to fpeak in a whifper. • Voice 
is derived from vox a found, but we have fixed the ide4« to a certain clafs o/foundt^ otherwife 
it would be as proper to call any found whatever, fWMr, M tO CsU by that luunc the particnltf 
founds ttttenMl by the human organs of ffccch, ■ 1 1 
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The Chara^ers. 



Common nafal ftopt""* Cbilanfihort 



anAEIOU YZKLJVDWMNDGBDfFGS KPT O^H 

V ; ^ jj V -^ ^ 

Vowels Af^i^ates 

snaeiouyzrljvw^mniD gbd ff^s "kpt €>h 



-'S-r 



The following ckar alters are particularly recommended^ - 

aaAEiouYZRLJVDuirmniDGaDf resJKPTojH i 
'*• '* •• > — -^ 

If were much lo be wifhed that one fet o£ charadlers be 
ufed inftead of capitals anjd^^fmatl letters,- for -they only 
iiicreafe the difficulty of finding a fufficient number of ea- 
fy forms, foc> an univerfal, or evc^n a qopious alphabet* 
The fame lexers ipade largpr at th^ beginning of jm em- 
pliatic 57ord, or the ^rhole mad^ largejr fize, or in Italics, 
would be fufficiently charaderiftic. The printing lette^^^s, 
as in the third line of charafters, aBove, neither afcending 
nor defcending out oFthe line, would render Books, print- 
ed in this type, the moft beautiful that ever yet appeared*, 
and the lines would be more diftindf. 

The Written chJtadkers may be accftmmodattd to the 
otliers by degrees; at^prefiiot I (hall ihake little iimovatioa 
mihem*; ^ . *. ^ .. 
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Rules for pronouncing * thefe letters, f (hewing the 
formation of each diftindl found, in the En;j;Ii{h language, 
to which it is thought neceflary to appropriate a character; 
having a tfue knoivledge ofivhich^ it ivill be impojjible to 
nvrite incorretlly ivhatever is heard in any language^ con-- 
taining only thefe letters \ and as impojjible to read incorrefl^ 
ly any language ivritten in thefe chara6lers ; for, by this 
method, the orthography and orthoepy determine each 
other; and, if the orthography of language were to be 
corre£tedy the pronunciation of the fcholar, would, by 
reading alone, be perfectly attained by the peafant and 
the foreigner ; deftroying thus, in the moft efe^ual man-- 
nerj all vulgar and local dialeds, and fitting even for 
oratory, every man of good capacity and utterance. 

The reader is now to 'reje(St all prejudices refpeding 
Names of letters, and is to Hudy only their Powers, 
^hich in all cafes may be prolonged^ except in the ftopt -vo- 
cals and their afpirates ; and a good mode of obtaining pre- 
cifely the true power of each, is, to tranfpofe the letter to 
the end of any word which that letter begins, then, by 
repeating the word rapidly, the letter will take its proper 
place, and the ear will determine if it poffcfles the true 
tound. 



Pronounciation 

* ThoQgh it irfaid Pronandatkin is fnch jute net firibHnrf nee pliijritur^ mc haurire earn fat 
1^, nUi viva voce, 

f jft Will be obferved in the line which I fo particularly recommend, chat fome of the kt« 
tcr« have been a little yltercd to rtnder them more iimplc, and that fome of the Charadcrs 
are merely common letters rcverfed. The middle line of the A of the E and F have been 
omitted which will render them more eafy for the type-fotnder, and lefs liable to blot in 
printinj;. The V and f are the A and J inverted, the j is the L rcverfed. The long S (f) (honld 
DC totally omitted, it has fo much the appearance of f. The Q is the fame as the Saxon, but 
rather more diilin6k : the G of the Greeks isalfoa little altered in the printing letters. The 
0, of the Goths, may be fomewhat altered in writing for the lake of expediuon. U WMN 
are made like the fmall letters, u being the inverfc only of d, axKioi otm, filling the lino 
If ith great beauty, and avoiding difagreeable angles. 
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Pronounciation of the Letters 



Is made by opening the mouth a very Tittle, juft fuffici- 
entto Ihew the edges of the upper teeth, producing a vocal 
found low down in the throat, and fufFering the tongue 
and lips to remain at reft, the epi^;Iottis only being raifed 
by the breath, which by a contradlion of the glottis, by 
thefurrounding mufcles, occafions a tremulous motion and 
lound called voice, that can be felt by applying the fini^ers 
to the throat ; but this tremulous motion can only be felt 
when vocals are founded, fo that thofe who are born deaf, 
may be made fenfible of the difference, by feeling only, 
and can thus difcover, when they are learning the ele- 
ments of fpeech, whether or not they pronounce properly. 
The Englifh h\s the afpirate of this vocal : it is a vowel 
much ufed in that language, taking the place of o very 
often when fhort, but it was not reprefented by a charact- 
er. — Its power may be found in the firft perpendicular co- 
lumn of the fucceeding table mjutij sanjr/^, RaF; &c. 



To pronounce the fecond common vowel, the moutli 
muft be more open than for :i, but the lower Up muft not 
difcover the lower teeth : the found is made in the threat, 
more eafily continued;, and is fuller than in pronouncing 
J, and the ton 'ue is drawn back, the tip of it refting on 
the bottom of the mouth. It is alfo a very common vow- 
si in the Englifh language, though there was no charader 

afEgned 
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'affigncd to it. The power of n may be found in the fc* 
cond perpendieukr column of the table of founds, in jatutif 



The third common vowel : the mouth muft be ftill more 
open than for n the lower lip defcends a little below the 
tips of the under teeth ; and the tongue mujfik lie flat. Its 
power may be found in the third perpendicular column 
in the words, yarn; — zag ;~sat;-^rat &c. 



The fourth common vowel-^The mouth a little more 
ihut than for a^ but the lower lip expofing ftill more the 
lower teeth, and the tip of the tongue gently prefEng the 
under teeth. Its power may be found in the fourth per- 
pendicular column of the ts^ble, in, yrflj yel j— zephyr, 

{i!JBF3R; — SET J RED, &C. 



tifth common vowel — the mouth rather more contra6t- 
cd than for r, but the under lip folow as to fhew the in* 
fertion of the lower teeth ; the corners of the mouth a 
little extended; the tongue preffing gently upon the edges 
of the lower teeth. Its power may be found in the fifth 
perpendicular column, in, y^, yi ;—zea\^ ziil;— -siT;-^ 
RIP ,&c. 



Sixth common vowel — the mouth is nearly in a natural 
ftate, the lips brought rather clofer together — the tonguft 
drawn back a little, and the found refembles the n, but 
VOL. UL N n the 



the is made more in the mouth than in the throat. The? 
Greeks ufe two charaders for this found» though realL^ 
one is only longer -than .the other,, and the original inten- 
tion was good, becaufe the long found was denoted by the 
lame character being marked^itwice (oo «), and it ought 
not to have been admitted as a new letter, as .it indicates 
thereby, not a contiauance, but a difference, of found/ The 
ancient Greeks, as mentioned hy Plato, made no diftindi* 
on in the long and (hort (called naw the grrat and liftfe 
o) nor in the long and fliort E as may be feen in the.wori 
*5TPATEroN written^ at prefent :5TPATHrnN. The 
power of may be found in the fixth perpendicular column 
in the words, y^ke, yook; — zonCj zoonj—sox;-— 
ROT, &c. 

u- 

Seventh common vowel : the organs are continued in 
the fame pofition as in pronouncing ^, except that. the lips 
are fo mueh contradled as to leave only a very narrow^ 
aperture, and are much protruded.^— « is -pronounced iii 
the fame manner as the Greek b. Its power may be found ; 
in the feventh perpendicular column of the table of founds, 
in- the words, yew, yuuj— zewgnia, z.uuGMA;-rf(?iip, , 

S UUP J — XOQtj R UUT i &C.. 



The eighth vocal found, is pronounced in thie fatne* 
manner as the fifth common vocal i, except that ^ requires 
a more forcible effort of voice, and the back pact x>f the 
tongue rifes a little, to intercept the found, which thus 
becomes tremulous. It is tte vocal of the German cft, 
fcnd of the gb of the Gaelic, Scotch, &c. — Its ppwer. is 
found in the firft horizontal line of the table of founds, 
in the words, j^awn, ynnn;— /arn, yaruj— ^ell, yel; 
&c. Ninth 

; PwUmrft'f Lexicon of ihc Ncw-TdbuncDt (H.} 
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Nin'th'irocali^— Thellps are fufEcienfly o'pcn to 'fliew part 
^ef the upper and under teeth, which Are nearly (hut, and 
the edges perpendicular : the tip of the tongue is placed 
gently againft the roof of the mouth, near the irifertioa 
of the upper teeth; the corners of the mouth a little drawn 
up, and a tremulous ^ocal found produced; the power of 
which is exhibited in the fecond horizontal line, in the 
words, zag;— zephyr, ZEFaRj—- ^zeal, ziilj &c.— *^It i« 
^ the vocal of theafpirate S. 



Tenth vocal— the mouth a little open— the tongue raiC- 
'ed fo near to the roof of the mouth, that the voice cannot 
pafs between them without occaiioning a rapid vibration 
or tremor of the tongue. The found imitates the fnar- 
ling of a tlog. The afpirate of r is not in the Engliflv 
language, but in pronouncing gives the fame tremulous 
motion to the tongue^ and imitates the flight of the par- 
tridge and fbme other birds : this afpirate is however ia 
the Ruffian language, though it has no letter or character* 
The powdr of r may be found in the fourth horizontal 
line of the table of founds, in the words, ruff, n jf j — raWf 
Rnn; — rat; — red, &c. 

\ 

Eleventh vocal — the mouth a little open ; the tip of thft 
'tongue touching the roof of the mouth, and the found 
ifluing by its fidcfs. It is tery fimple, requiring Uttle ef- 
fort, and is fimilar to n, except that the found of the lat- 
ter paffes by the n6fe. The power of / may be found in 
the fifth horizoiital lineof the table of founds, in the wordB> 
^mp, xaMP;— /aw, xnn;— /afs, lasj — let, &c. 

•N o -2 twelfth 



284 G A D M U S; 

3 

Twelfth vocal — the middle of the tongue a little rail- 
ed ; the teeth brought nearly together; the ends of the un- 
der lip raifed, the aperture of the mouth becoming thereby 
more circular. This i^ the true French j\ and is the vocal 
of the afpirate/A (p^^g^ 287,) exprelTed by one charadler, 
which is the J inverted. The power of y may be found 
in the fixth horizontal line of the table of founds, in the 
words, ma/efty, mADjasTi;— trea/ure, TREjaRj—zei^ure, 
siijaR;5fc. 

V 

Thirteenth vocal — ^The edges of the upper teeth, which 
are difcernable, are placed upon the lower lip j the tip of 
the tongue nearly touches the under teeth, and a vocal 
found is made, the power of which may be found in the 
eighth horizontal line of the table of founds in the words^ 
very, vjri j— vaunt vnnnx ;— vast ;— vain, veen, &c. 
This is the vocal of the afpirate^^ Some of the ancient 
latin monuments fhew that the b has often been put for 
the V by confounding the founds, and thereby confound- 
ing the fenfe of the word; as in acer^us for acervus, and 
veneficium for ieneficium.— The Englifh in the time of 
Chaucer, wrote fafff faafy for fave or excepts and in the 
reign of Queen Elizabeth the. /was written for the v, as 
may be feen in Spencer y^ ^vofave. The Spaniards, 
even now in the moft polite companies, often confound 
them. 



Fourteenth vocal — the mouth is a littlie opened, fo that 
the tip of the tongue touches the edges of the upper teetb, 
and fcarcely rcfts upon the under teeth. Though fome 
old Engliih authors give this as the vocal of e, it is not 

thus 
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thte ufed aifioitg the Saxons; for Born is pronounced thorn 
with two afpirates; thus alfo they pronounce dau (dew) — 
D.un (to do) — BEIL (a part), &c. I however adopt it as 
the vocal of e, and exhibit its power in the tenth horizon- 
tal line of the table of founds, in the words, thc^ Da;— /Z?at, 
BAT ;— ^Aem dem ; &c. People who liCp make ufe of. 
this found iii all ca(es inflead of z. 



w 

Fifteenthvocal— The organs the fame as in pronouiicihg 
the u except that the lips are a little more protruded and 
contraded ; the air is alfo forced into the mouth with 
more ftrength, and not being permitted tb efcape i^ith 
fuch facility^ a hollower found is produced^ and if pro- 
nounced very full, the cheeks are a little expanded, and 
the voice becomes fbmewhat tremulous* . This is the true 
vocal ; of the Gothic afpirate q (p* 29Jf.) reprefented in 
niodeirii £ngH(h by Tt/A^but more properly in ancient En- 
gli&by hw. Wis fo feldom uied iati>e Englifh lianguage, 
tiiat I hftd doubts whether I (hould admit it>or fubftitute 
the fi, as it is only neceiTary in cafes where the /ound of 
,the u follows; It ia-Qot however what Mr. Sherklati fup- 
pofed — 'uiz. the French *ou as in out; for thefe make the 
fimple u as in blucj b\u ;-— i — Its power will be found in 
the twelfth horizontal line of the table pf founds, in* the 
words, TtK>lf, uiux-F ;— wool, uiuLj— would, xuuulix. 

m 

Si^^teenth voical-— The lips ate fluit-»-^thfe found conie- 
qpently piaffes throug^Ji the nofc* and thwis. therefore cal- 
led a nafal vowel — by fome mugitusj from its refembling 
the lowing of cattle.~-Its power is found in the fbur- 

teeotji i 

• Profod : Gram: xit. . 
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itccnth horizontal line of the table of founds, in the wordi, 
•»«ufF, maF ;~iwaw, men ; — i/zafs, mAs; &c. 

n 

Seventeenth vocal : the mouth is a little open ; the tip 
of the tongue raifed to the roof of the mouth, and the 
found pafles through the nofe ; this is therefore another 
nafal vowel. — Its power may be found in the fifteenth 
horizontal line of the table of founds, in the words nut, 
naT i^nat^ghtf nn n t ;~d/»p }— neck, uek $ &c. 

Eighteenth vocal : the mouth remains 6pen as in 'thfe 

'laft (-n) the tip of the tongue is drawn back, the middle 
being raifed to the back of the^month, and' preventing the 
found from iffuing^but by the nofe. 'This is therefore the 

'third nalal voweU This found is very rommon'in the 
Englifti language, though there was no appropriated cha* 

. rafter, but it was igeneraJly expreffed by ' n^ as in lon^in^, 
or by If as in longer. Its true power may be found in the 
(ixteenth -horizontal line of the table of founds, in the 

-words, tongues, Taoz;— han^, HAD;~l€n^tb, l^po, &«. 

g 

The nineteenth vocal — the mouth remains as in the 
two laft, but the tip of the tongue is a little raifed by the 
dilatation of the tongue behind, which ftops the found 
entirely,* till the lungs have made fuch a vocal eflFort as to 
-force the air between the tongue and the back part of the 
roofof the moulh, at which time the ^eeafes, and, by 

opening 

* nxrhentha voice, hj ptfliiigthe Olotdt; hu filled the OaTitywith air' between that arid 
-the part prefled by the middle of the tongue, the found ceafes or ftops, and cannot be coo* 
-tiiiiied at in other to welt; therefore I have called thii a ftopt vocal. Of fimilar fomurion arc 

h and </, therefore of the fiune denomination . Thefe three voweb can alio be pronouoced jb« 

teUijgibl/, iithough the month and nofe (honld both be ftopt* - 
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opening the pafTage and ftrongly afpirating, the k is heard.. 
The modern Greeks even put ihe laft for the firft — the 
ancient Greeks wrote ArprnTO^ the modern AKprti- 
TO^r— The power • of the ;^ may be found in the. 
fftventeenth horizontal line of the table of founds, in the 
words, ^un> canj— ^all^ oxltil ;— OAPi-?— get, &c» 



Twentieth vocal*~the lips muft be -flrut,. and a vocal ? 
found made, which muft not pafs through the nofe, but 
have a determination to the lips: it is- there ftopt^ butr 
l^i^en the lips open the vocal ceafes, and aneffort of breatk 
terminates in the /», its afpirate.t The power of hi may^ 
be found in the nineteenth horizontal line of the table of 
founds, in the words^^^ut, bst ;-t-^U Boni. i«r-BAT }*— ' - 

BET, &£•> 

d^ 

Twenty-firft vocal-^the tip of the toiigue is raifed to 
thd roof of the mouth, which is a little open-— the found* 
hialfoftopt, and the moment it ceafes as a vocal^by^ open- 
ing the paflfage -to the. breath and afpirin^ ftrongly, the f 
iai produced, which is its afpirate. ' The' power of ^/^may 
b6 found in the twenty-firft liorizontal line of the table of 
founds, in the words, i/uU, d:il ;-— Jaub, dcub ;— *dark; t 
-^i/ebt, DET j^f-&c. . 



Twenty.fecond letterj and firft afpirate — ^ThFs is formed 
exadly^ in the fame manner as the letter j^ only it is an 
afpirate,^ ^nd j is its vocal. The found is very common in 

the 

f The y it often put for the ^ and wt nttrfa^ hj the Spaniih, the Germant, Ae Wdih and 
•ther Modernt, aa wcUm fonncrly bj the Armenians and other Orientala ) and b]f thf Eo- 
Baanifor« / 
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the Englifli language, but there was no particular lettero> 
exprefs it, being reprefented in a- ftrangely inconfiftent 
manner hyyh zsin^dU £UL ;^-^yy^> ^s ^^ a^rance, Af u- 
RAnsjby J, asin AyJa, AfiA; by*//, a*inna/ion, nSEfanj 
by chy as in pinr;&, Pinrr ; — by ci, as in fufpir/on sus*- 
pif an ;— by ce^ as inOrran, or an ;--rand its vocaly is alfo 
abfurdly reprefented by /, as in trea/ure ; z as in feizure ; 
g as in lod^e; (table of founds)^, as in conclu/?on, per- 
fua/fon; and where thej is writteotit is always pronquAc- 
ed wrong, being ever preceded in prcHUinciatiQa by ^•.Er- 
roneous applications of thie found are made by the.£ngU(h 
in many inflances, in feveral languageis, not only in living 

oneSf but even in the latin. ^The letter * ift very com-f 

mon ia the Ruffiaa, and is thus made 3 * '^^^ Freneh 
AibRitute ch; the Germans ^^; aodih^hAlian^/c hc^ 
fore e and i. — It is, as well as the three following^ called 
a Jibi/ant afpirate; becaufe the breath, paffing forcibly, 
makes a hifling. This letter is the 12} (Ihin) of 
the Phenicians and Hebrews ; and is the afpirate of jad^ 
di^^lt is i^lfo the sjin of the Arabians. The power of f 
may be found in the feventh horizontal line pf the table o£ 
founds, in the words, yZ?ut, rax j— ^awl, rccL j— ^all^ 
XAjL J — /&ell, fE L J &:c. .* 



Twenty-third letter, and fecond afpirate. Let the or- 
gans be difpofed exadly in the fame manner as in forming 
the vocal v, and by afpiration only, they will be produced. 
The latins called this the diganmia (solicum on account of its 
figure { f ) which now forms the (f ); and, being inverted 
in the time of Claudius to fignify the a;, which is its vo« 
cal^ (as in DiiAi, ampliajit) it appears that the 
Romans, though well acquainted with the affinity, made 

a 

• Mod of the wor Ja t hat now terminate In thn formerly ended In elon , ai may be few in atf 
tlic wriiiij^* oi" Ciuucti". 
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ar proper diftindion between their powers. The true 
Ibuad of y commences the words jyUa, fan; — /all, fdol; 
— fat;— ;/ame FEEm; &c. in the ninth horizontal line 
of the table of powers. 

Twenty-fourth letter, and third afpirate — ^The tip of 
Ae tongue is placed againft the points of the upper teeth^* 
exadlyinthe lame manner as in pronouncing its -vocal ^y 
^ttit this is only an afpirate, yet ftrong, and of the fibilant 
QT hiifing kind, imitating cxa^ly tli^ hiffing of a goofe. 
The Englifti affert this to be the found of the Greek thetat 
but UQ natbn agi;eea with them, and but few individuals^^ 
anxong whom however isErafaius. They may be condemn- 
ed by fomc for not adopting tbe general errors for it is 
ccrtvply va error tp give two fouqds to one charader ; and 
though many grammarians conceive it, in the Greek, to be 
aftrongly afpirate T only, diftinguifhed thereby from the 
more gently afj[)iTated tauj they will find it on examinatioa^ 
to be tb^fot oEos written iSvg^ and pronounced rapidly will 
produce theps, — People who lifp make ufe of this found in. 
41 inftaijoea where the /ought to be pronounced (fee b). 
TKe power of e may be found in the eleventh horizontal 
line of the table of founds in the words /Aird, earaoj^- 
/i&aw, ennj /i&ank, oadk, — //)ane, oeeuj &c. 



Twenty^fifth letter^ and fourth afpirate — The tip of the 
tongue, muft be raifed to the roof of the mouth, near the 
infertion of the teeth, as in pronouncing its vocal z, but it 
muft be preffed harder, and a forcible afpiration producing 
ahifling found will form the / ; the power of which may 
be found in the third horizontal line of the table of founds^ 
in the words,/un, sanj-^w, sdhj-^satj &c. 
VOL. III. O o- Twenty. 
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' Twenly-fixth letter, and* fifth afpirate-~The middle of 
■the tongue muft be prefled againft the back part of the 
roof of the mouth, as in forming its ftopt vocal ^, It re- 
quires only a flight, but fudden effort of, breath, as the 
^aflage opens from the ftoppage neceflary to form the g ; 
and whenever g is pronounced, without being joined by 
another letter, the k is unavoidably formed as foon asthe^ 
ceafes, and the tongue leaves its pofition. — k is to be al- 
%vays fubftituted for the q now in ufe, alfo the x when it 
has the found of k^ (for it has often the found of ^z,) and 
for the hard c which I rejedt entirely, for c is taken from 
the Greek c, and this is from the Hebrew (Samech) d, 
reverfed, when the mode of writing from the right to the 
left hand was changed to the contrary. The c is therefore 
as often ufed for s as for kj as in peace, piis ; canker, kAid- 
KQR, befides having the found of r as in, fpecial, spefal. 
It was alfo ufed by the Latins for,^, as in, nedc6la,for ne^ 
leda; and for q when (hort, as, cotidie for yuotidie, as 
may be feen in Terence: and it was thought proper not to 
admit it here, left cuftom might continue to fupport error. 
The power of K may be found in the eighteenth horizontal 
line of the table of founds, in the words, come, Kam ; — call, 
KnnL ; — calm, KAAmj — came, KEEm; &c. 

P 

Twenty- feventh letter, and fixth afpirate. The lips muft 
be clofed as in pronouncing its ftopt vocal bj and by iimply 
breathing with a fmall effort, on opening the lips this af- 
pirate will be produced. It has the fame affinity with B 
that k has with j^^ and is alfo formed in the fame manner 
a^ter the termination of b. Its power may be found in 
the twentieth horizontal line of the table of founds, in the 
words, /)uft, p::f ;—/)all, punt j—pAn.;— peg, &c. 

. Twjenty- 
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t 

Twenty-eighth letterf and feventh afpirate. The tip of 
the tongue is placed at the roof of the mouth, near the in- 
fertion of the teeth, as in pronouncing .its vocal d. 
A flight effort of breath only is requifite to form-this af- 
pirate, which lias the fame affinity with its vocal, that the 
two preceding have with theirs, andafterthe termination of 
J, will always be formed in like manner, . Thefe three are 
called (hort afpirates, on account of the impoffibility of 
continuing them. The / has not only bcea frequently 
fubftituted for d by the Germans and fome other nations, 
btit by the Romans themfelves, as in, fe/, for fe^; and apu/ 
for apu^/, which are common in Terence. The power of/ may 
be found in the twenty-fecond horizontal line of the table 
of:founds, in,./un,Tan; — /alk, tddk; — tan;— ten; &c/ 

Twenty-ninth letter, and eighth afpirate. This is the af-- ' 
pitate of the w, the lips requiring only to be placed in- 
the fame pofition, and a moderately ftrong breath given,, 
as, if going ^to-whillle. This afpirate is common in the- 
Englifh, Jthough it had no charadler. It is the hiv of the 
Goths, and words written in the old Saxon were with hwj 
which the Englifh have erroneoufly and affededly chang-. 
ed into w^.-^Its power may be found in the thirteenth- 
horizontal line of the table of founds, in the words, 1vh^X^ 
0Qt;— wMle, OAiL}-**M;/?en, 0En^ — :Tc;Aich, oiTr;-^-- • 

h : 

Thirtieth letter, and ninth afpirate—- The * mouth muft 
be a little opened, without any* particular effort, and by 
breathing a little more forcibly and fuddenly than common,- 
the hy the afpirate of a will be produced.— This is the moft 
fimple afpirate. Its power may be found in the twenty 
third horizontal line of the table of founds, in the words* 
Aut, HaTj— /?all, hdhl; — hat, 6*f, 

O 2 Affinities 



t9* 
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Affinities of Letters. 
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AfpUitet 

Cfi I ofthc Germans.^ 

fThc Ruffians 
^ < have this afpi- 
raVe but no ap« 
propriatcd let- 



ter. 



To render this alphabet ufeful, it Will be propet fot thd 
teachers of Children to learn the true Pronunciation ofthc 
letters, by the preceding rules, which refer to the table of 
founds, in which the common vowels are placed at the 
top of the feven perpendicular columns, atid the remain- 
ing vowels and afpirates oppofite the horizontal lines. 
The charafters are generally at the beginning of the 
words, fucceeded by the common vowds, except j and 
U), which the common vowels precede. The comftioneft 
monofyllables, and words of the moft fimple pronunciati- 
on that contain the founds, whether v<rritten or not, have 
been lotight for in compofing t^ie table, to illuftrate thtf 
characters, and the true mode of fpelling is placed under 
fuch as are not written with a corredi orthography, or that 
do not at prefent contain the written letters. When the 
true pronunciation of thefe feveral powers is learnt, it will 
be eafy to teach them to children, of a moderate capacity, 
in a few days, and in a few week« 2I child Would b6 able 
to read perfeftly, provided the language were corredly 
fpelled. 

The following table is intended to give a true idei of 
the power of each letter, by exhibiting a determinate found 
to each charader, in feveral of the moA familiar exandples. 

Tabltf 

* The Scotch and IriCh huTc alfo thislbund* 
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Of all the dijlin^ founds contained in the EngliJI? Language, 
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^k 
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yaivn 

ynnn 


yarn 


yel 


ye 


yoke 

yook 


^eij 

yuii 






zag 


Zfphyr 

zefar 


zeal 

ziii 


z.one 

zoon 


zeifgma 

zuugma 


lun 

san 


snn 


sat 


set 


sit 


sot 1 suup 

. root, 

rot ruut 


ruj 

raf 


raiv 

rnn 


rat 


red 


rip 


lump 

lamp 


la IV 

Inn 


las 1 


let 


lip 


log 


lo',p 

luup 


madjastil | 


1 treature 

1 trejar 


sciz.Hre loJge j.fry 

siijar lodj djuri 


/but 

rat 


Jhaivl 

rnnl 


Jbull 

ral 


JicU 

rel 


fip fort 1 fuut 


vari 


'oaunt 

vnnnt 


vast 


vain 

veen 


viiiint 

viktim 


'vote 

voot 


uvula 


fan 


fnnl 


1 fi"*>f 

fast 1 feem 


fit 


fool 

fog full! 






ibjt them 

Bat Bam 


this j tbofe i 

Bis 1 BOOZ 1 


third 

eard 


tbvw 

'enn 


tbank 1 tbart 

eaiDk 1 oeen 


thin 1 

ein 1 


tboral 

eooral 


tbe^M 

eii 


— wolf, wulf; — wool, tvul; would, wuuld; 




tvbat 

0nt 


while 

oail 


'when 

oen 


oitr 






muff 

maf 


maiv 

men 

nauvht 

nnnt 


O. .-Ji 

mas 


met 


n*iji 

mis 


more 

moor 
no 


moon 

muun 

noon 

nuun 


nat 


nap 


neck 

nek 


nip 


taDz 
gari 
kam 




bang 

hara 
Rap 


length 

leiDe 


ink 

iDk 


longer 

loDgar 




^all 

gnnl. 


get 

came 

keem 


gift 
kis 


go 


groom 

gruum 


call 

knnl 


laim 

kaam 


COit 

kost 


cool 

kuul 

blue 

bluu 


bat 


ball 

bnnl ^ 


bat 


bet 


bit 

pill 

pil 


bot 
pot 


paf 
dal 


fail 

pnnl 

daub 

dnnb 


pan 


peg 


pool 

puul 

doom 

duum 

took 

tuuk 

"book 

huuk 


dark 
tan 


debt 

det 


dim 


dot 


tan 

but 

hat 


talk 

tank 

ball 

hnnl 


ten 


tin 


tone 

toon 


hat 


beet 


hit 


hot 
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3 
4 

•• 

6 

7 
8 

9 

lO 

II 

12 

«3 

H 

15 
16 

17 
18 

»9 
20 

21 

22 

23 
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fts all future improvement in orthography, depends 
%pon a perfedt knowledge of the found of every letter, it 
is neceffary to obtain them v^ith great precifion, and to fix 
them m the memory \for on remenibcring^ and being capa^ 
hie of repeating njoith propriety^ theje thirty founds^ depends 
ihenvhole art of reading \ vrhich confifts in reading letter s^ 
not ivords^ for tve only fppak letters, and* never more 
than one at a time ; but vehen they are rapidly cohnefted, 
the general found of a word varies as much from another; 
though it poffeffes feveral of the fame letters, as one word 
varies in appearance from another in (hof t haYid. If theft 
we fix a certain charaOier to each found, there will be no 
more difficulty in writing with a correal orthography than 
in fpeaking with one, as we fpeak letters, which form 
^ords, that make fentences ; and I muft repeat that thus 
ought we, in reading fentences, to read words, by reading^ 
letters ; and thus will the tongue arid pen esprefs every 
idea with perfefl: uniformity. 

Some letters are formed by the glottis being more of 
lefs dilated f while the mouth ferves as thie chamber of 
found, or body of the wi*id inftrument ; and is expanded 
•or contraded, by its own action or that of the tongue, pro- 
tiucing fliarpfcr or graver tones, by a wider or narrower 
external aperture througli either the teeth or lips ; others 
Sre produced by permitting the found to efcapcionly by the 
nofe, the paffage through the mouth being ftopt by the 
middle of the tongue, the tip of it or the lips ; and fome 
are made by fo forcible a vocal found, ais to produce tremor 
either in the throat or mouth. Afpirates are formed in the 
fame manner as their vocads, with refpfedl to pofition of the 
organs, but are produced only by the breath, whence the 
derivation of their name : fome afpirates depend upon fo 
violent an effort of the breath that a hiffing noife is pro* 
duced. From 

* See Digraphtanddiphthongt— feq : 

t Sec the theory of laogi]ag;e, hj mj worthy »ttd very ingenious Iriend Do^or Beattic. 
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From what has been already obfervcd, it may perhaps 
appear difficult, in uuhifpcring^ to diftinguifh between voivel 
letters a/pirated and real ajpirates ; efpecially, as the only 
diftinftion I pointed out, was in their being vocal or afpi- 
rated; but no difficulty arifes here; for, in fpeaking, iherci 
is a lefs effort made by the breath to produce a real vocal, 
found than an afpirate; and in whifpering there is no dif«*^ 
ference between vowel letters and their alpirates, but that 
the firft are more flowly and faintly afpirated, while the: 
true afpirates remain undiminifhed in force. The follow- 
ing line fhews the truth of thefe obfervations. 

!• jl" I vow, by G-d, that Jenkin is a wizzard.*- 

2, Ai vou, bai G-d, Ds^t DjeiDkin iz a uizzard. . 

3. Ai fou, pai K-t, eat fcDkir) ifs a uiflTart, . 

The ifl line is written in the common manner^' the 2d 
18 written properly, and the 3d with afpirates. If the 2d 
and 3d be ^whijperedy no difference whatever will be found 
between them, except that the letters^J />,.>&, /, 3^, fy /, — 
in the third line, are pronounced much more forcibly than 
their correfpondent vocals in the fecond line, when afpira-^ 
ted or ivh\Jpered\ and it is eafy to diftinguifh . which line 
15 repeated in a whifpen The Welfh pronounce this line 
with afpirates inflead of vowels, and produce a ftrange ef- 
feft in fpeech. The lower clafs of the faxons ate fo in- 
attentive to the difference of the p and hy the / and J, the 
/ and V, &c. that in Englifh they rarely fpeak without 
mifplacing them ; but fome go fo far in error as to almofl 
regularly put one for the other, and inflead of 
Boy bring both Pails to the pond, 
(Properly) Boi brio boa Peelz tu d j pond, 
(would fay,) Poi prio poth Beels tu da Pont. 

The Irilh, in fpeaking the Englifh language, afpirate ve- 
ry frequently, where there are no true afpirates j and perhaps 

in 

\ DivcrilQiis of Purlcy. 
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^n conftquence of the Irifh language abounding, like ma- 
ny others, in afpirates. One probable caufe too of the 
tniftakes they commit in fpeaking Englifh, may be deriv- 
ed from the fubftantive being placed in the Iri(h before the 
adjedive, not after y as in the more artificial language of 
the Engliffi. 

Much has been written by many fages and learned men 
concerning the origin of language, which has generally 
1)cen attributed to divinity, and the variety of tongues has 
teen confidered as the effed of the Confufion at Babel. I 
will not pretend to defcant on the fubjeiS:, nor to deny fuch 
authority, but will humbly premife a few obfervations 
which will be fufEcient to authorize a conjeSure refpeding 
-the forination, and alfo the alterations, without the aid 
which is to be derived from the great lawgiver of the Jews. 
We know that men in diflFerent countries fpeak diflFerent 
languages.— 1 but who does not know at the fame time 
that the Englifh language a few Centuries ago, would not 
•be underflood now? and that if afmall colony of Englifh 
iiad been feparated from the nation in general, they would 
have been taken for a different people? the manufadurers 
'of England, wlio nievet go tWo miles frdfn the place, for 
generations, cannot be underflood by a Cockney. Langua- 
ges differ fo much in a fe\^r years, by the particular cif*- 
cumflances of the people, that there is no occafion for mi- 
"^racles t6 explain the varieties; and one half of our Ian- 
*guage is calculated to give ideas of arts and fciences, which 
have been invented (during the memory of man. We have 
many inflahces'of the invention of terms for new objects 
In the great South Sea — the Otaheiteans called a ^z/«, tik^ 
ttk^f>6u ! imitating thereby the cocking and report of the 
objed; and we find among Savage nations, many things 
Similar. The languages acquired by imitation are certainly 
■the mofl natural and expreflive, and I am confident that 

the 



^9^ ^ A ?» ^' v: s* 

the language of man, was originally formed by imitatin|j 
the objefts of nature; and the names of npany animala 
were given by imitating the voice of the individual : wc 
find this even atprefent in all languages, but particularly 
in the lefs refined. Man, in a iavage fi^te^ imitates 
birds and beatts to decoy them, and by imitation alone he 
forms a. very extenfive fcalc of founds.. The founda of 
^h? common vowels, with /, niy n, d, we he^r daily ^moog 
cattle and domeflic beafl^s ; the j(y z, j, v% Bj are like ih^ 
fuzzing of beetles ; f^ fi :^j Sj like the biffing of ferpents^ 
par^cularly the jtj^ vsrhich might with, propriety havefignir 
tied the benenc nam^, till it becafipe part of anotjher ap^ 
pellative, and conCeguently » letter. Inthemoi^^ix^^i^Ataii^ 
phabets the Phoe9icia.ns^ Etruicans, Latiaa and Qoths^ 
adopted the form of the ferpent fcr the cbaracaierof j, whi<;^ 
W9uld have b?en a very expreffiye !pieroglyp]^i(;^ ^hja *. 
of the Greeks, as pronounced, by; the Engli/hp is e^Oilj 
like the forcible hifling of a goofe, and is^ found in v^ry 
few languages : the Englifh contains fp nfiany of th^fip 
buzzing and hifling fop nds, that fome Foreig^er^ l^a^yq caji^ 
led it the language of fnakes. 

r imitates the fnarling of dog?, and we find UA(ionfr 
where there are no dogs that have not the letter r in their 
languages. The afpir^te of r*. iniitates the flight of the 
partridge and fome other birds^ as well as the voice of fome^ 
locufts: Gutturals imitate the crpakipg, pf. frogs or 
toads: theflopt vocals apd their afp'^rAjes >|:e, generally 
joined to fonie of the coQ^mon vowels by animaja : bee^ 
the flieep— 3(?«, the dog—kuu^ the dove, J^rpokt the 
raven — kuaaky the ducl^ — piuf the. b^zz^^rd — /i«-4Vt 
ti^e lapwing ; kuk^kuy the cuckoo, &c. There are ^alfo 
a. great variety of founds among animals, which man 
has had no occafion to adopt, in forming a language of his 
own wants, as their aiticulatipn is top difficult for com^ 

moa 

• Sec Page a83< 
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IftOn ufet and there are already more than fufficient For 
tvery ufeful purpofe. 

Indeed we find few languages which do hot contain 
feveral charadlers that are ufelefs^ and to which the fenie 
founds are appropriated. The Engliih contains the fol- 
lowing; ir which has fometimes the powi^ of/, fometimes 
of ki qy which has always the powet of ki and x> the 
powers of h^ of gty or z*. 

Language does not require half the n^mbir of letters 
made ufe of by any nation; becaufe, were ten or twelve let- 
ters well arranged, they would lie capable of expreffing 
every idea we have acquiffed, or fliould he able to invent. 
Wachter in his Nature et Siriptt^^ Concordia^ endeavotir^ 
to fliow that ten letters are fufficient for a very comprehen- 
five language. Tacquet the mathematician calculates the 
various combinations of the alphabet of twenty four letters 
to be no fewer than 620,448,401,733,239,459,360,000. 
Qavius however only makes them 5>852V6i 6,738,497,- 
664,000: they are both vfrohg; but the human mind can- 
trot form an idea offuch apparent infinity of combinationSf 
nor could the inventive faculties of man exhauft them in 
language. Hence it does not follow that the moft exfenfive 
alphabet would be required by the moft Copious language. 
' We find aitioiig fome favage nations fuch a paucity of 
tfxprclfion, that they cannot be faid to hive a more exten*'- 
five language than fome bcafts \ and upon which would 
philofophers realbn, on the formation of language? 5 on the 
beautiful, artificial Hebrew, or the confined expreflTions of 
fhe moft ftupid of the human i'ate? among whom a few 
fyllables-compofe the whole vocabulary, and exprefs all that 
VOL. Hi. P p their 

• Mr. Sheridan hath not only rcjcAcd the f, 7, & x, but likewife they, which he ought to 
htire retained indead of the ezh taken from Wilkins, which is really not in the Engliih lan- 
guage; but they, as pronounced by the French, is a very common vowel, and 1 am the more 
a^oniihed at his not adopting it, as -he knew fo well the power of /' :— But his error is uniform, 
never havitig ufed the j even in t'he words ouafion^ okeejan (occazhun Sher ly^adbefiM^adbiij^M 
(adhczhun) deeifiontex/tio/ien, ctnjufiofi^^yroiod: grzm: zlviii.— 
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their appetites crave. Shew thefe people, new objeds, and • 
they will, as every traveller evinces, form new words to ^ 
exprefs them : and, if the formation of any language can i 
be thus proved, it is vain to look for another origin. . I am • 
alfo of opinion that alphabetical writing took, its rife.ia * 
monofyUables, to which hieroglyphicks could not be ap^ 
plied, and that thefe marks^ becoming the fymbols of the 
fpunds and not of the things, were regularly put for the fame 
founds in the compofition of other abftrad terms and me*- 
taphyfical ideas, till the fcale of marks increafed, and led 
gradually to a mark for each found. Some authors, whofe 
admiration of the invention bewilders them too much to 
permit an examination of the principles, declare that the 
difcovery is perfeft, buj; they can only fpeak relatively j ; 
for the alphabets of ibme taodern langi^gea are fo much » 
more extentive than many anisient ones, ihat thefe are very 
imperfe€); if we fpeak of a general alphabet for human 
fpeech,. and not for particular languages. If a Chinefe 
were to ftudy the Englifb, he would be eafily perfuaded 
that the alphabetical mode of writing was. an invention of 
the Englifh, and that it was not yet perfeiSled, from the in* 
numerable faulty, deEciencies, fuperfluities, irregularitiest 
dec. of the written language* It is fo fhamefuUy incorre£t» 
that, when read as it is written, an Engliihman cannot un^ - 
derjlandtt^^ and a foreigner reading it becomes the obje^L^ 
of his laughter^ although, a9 a good fcholar, he reads it - 
perfectly, according to the orthography. I have often 
heard the queftion "5 do you fpeak French?" with the 
anfwer " no fir, but I read and write it." The fame is 
faid of the Englifh and fome other languages; every flrang- 
er to them lamenting, that the learned bodies of men, efla»- 
blifhcd in fo many places for the benefit of mankind, ihduld 

fo 

* Efpcclally if the common vowels fhoold be read with their rariontj^owers mifplaced, fcr 
there arc no marhs to determine them. 
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■ fo long have neglcfted to faciUtatc the intercourfe of na- 
tions, by rendering the mode of acquiring every language 
eafy, which might be obtained as well by books as by 
travelling into the different countries where they are fpok- 
en, if thofe books were correft* 

Syllables. 

No vfotA or Syllable in the Englifti language is formed 
by afpirates alone, but fflany fyllables are foftiied by what 
fome of the moft Ingeniotis call eonfdtianrs, and their* ar- 
guments upon them fkll, becaufe built upon falfe data. 

Th: Sheridan fays *« The termltiatlng ble is always 
" accounted a fyllable though in ftriA propriety it is not 
" fo; for, to conftitute a fyllable it is requifite thiit a vow- 
•« el fhould be founded in it, which is not the cafe here j 
** for though there is one prefented td the eye at the eiid> 
" yet it is only € final mate, and the bi are taken into the 
^ articulation of the former fyllable } bnt in pointiAg out 
« the feat of the accent I fhall conftder it in the ufual way 
«* as forming a fyllable/^* 

If Mr. Sheridan had confldefcd the true powet df eitbef 
hot /, he would have found them both vowels, and that 
together they form a perfect fyllable, as well as /, z/, v/, 

nt^fnt: If a Line of Poetry be fcanned which contains any 
of the ^^yo^tj^llables^ the reader will be convinced of theif 
being fuch, by the impoffibility of reading them otherwife. 

** A wildf where weeds and flowVfl promifc'ous fliootf 

** Or garden tempting with forbidden fruit* 

" Together let us beat this ample field, 

. «♦ Try what the open, What the covert yield } 

*' The latent trads, the giddy heights explore; 
* • « • • ♦ 

Pope's ElTay on Man line 7th. 

P p 2 Froperlj 

* Ptge ilttt Profod: Oram: (prefixed to his didUonaiy.) 
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Properly written thus. 

A uaild, oeer uiidz and flourz promifkjs fuuty 

Or gar^« temtiD uie fothiddn fruut. 

TogeDM let us biiteis am/>/fitld, 

Trai ©nt ei opm ont d j kovjrt yiild; 

Ba leetant trakts eagiddi baits ekfploor, &c 

It is to be obferved-that the word the changes its tennis- 
nation a or ^ into i before words that begin with J,n, a^ e^Of 
Uy on account of the hiatus that muft otherwife be made, ta 
prevent it from Aiding into the next found, but this change 
is not made in any other inftancea. \< ia. omitted totally 
in Poetry when the next word begins with i. 

If only one letter divides two common vowels, the three, 
letters form two fyllables : if more than one divide thenv 
they alio form two fyllables only, unlefs two other voweU 
intervene, as in ablenefsy e-^bl-nes. 

Whenever two nafals, ftopt vocals, oc afpirates of the 
fame power follow any of the common oc other vowels,, 
and another of thefe vowels fuceeeds, a divifion of the 
word takes place betweea the double letters. 

The great diftihftion between one fyllable ind another,, 
is, that if the organs of fpeeclv be in their progrefs to the 
pronunciation of a letter, the voice may liicceflively in the 
fame flexion embrace one or two vowels, nafal, ftopt vop- 
cals, or afpirates, provided thefe letters are fuch as glide 
fmoothly, and one commences where another ends; and the 
falling as well as rifing of that flexion may alfo embrace 
one oc two more of thefe letters, and form only one fyl- 
lable: but if the effort be interrupted by another vowel, 
nvhich gives a different fiexion to the voice^ a divifion will 
take place, and another fyllable be formed. Quoties vox 
mutatur, toties mutatur fyllaba. 
In dividing words^ the nafals, the ftopt founds and afpi-^ 

ratet> 
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rates, have fuch particular affinities, not only with each 
other, but with fome of the other letters, that it is not 
difficult to compofe fyllables which contain fix different 
letters, joined by a fingle common vowel only; but, as (bon 
as the voice has glided through a certain unity of founds,^ 
every additional change becomes another fyllable. When a 
word, of two or three fyllables, is compofed of any of the 
flopt founds and their afpirates, they are pronounced ia 
the firft fyllable as the organs leave thepofitions ufed in 
producing thefe founds, and in the fecond fyllable they 
form the founds as they advance to, andjuft before they 
afifive at, their true pofitions; the third fyllable takes ano- 
ther flexion, and is like the firft, &c. as in gib—bak^kad-^ 
dupt. By this, feveral hiatus are avoided, though the 
fyllables divide themfelvcs naturally, and without effort. 

There appear to.be laws to govern the divifion of words, 
if we examine fbme; for there are few nations which have, 
adopted a particular fet of letters, that would not make the 
fame divifions if certain^ words were prefented ; again^^ 
there are words that would not warrant any fuch conclu- 
fion; therefore we muft confider their divifion into fylla- 
bles, arbitrary in many inftances; and a multiplicity of rulea. 
would rather perplex and confound, thaa enlighten. 

Accent s^. 

Ought only to be placed where a ftrefs of the voice is 
abfolutely requifite, to denote a difference in the letter or 
fyllable, and which would otherwife be unintelligible, or 
would give a difgyiling tonej but if words be* properly 

written 

It iS faid, in an eitraS from the joornaU of the Royal Society, rcfprding a letter from a J[efuic 

at Pekin in China (Philofophical TranfaAiooa, Vol.59, P^?* 494) ^^^ '* the Chinefe 

«< tongue counts but about 330 words.— From hence the Earopeans conclude, that it is barren, 
" monotone, and hard to underftand. But they ought to know that the four accents called— - 
A<Afii£, uni (rvt^Jt ftuHg^ ^lev^ (raifed), kiu dimiiiu^ (UJfttudj^ jtm^ rentrant, ( returning J^ 
«* mulfiPiy aimuf every. vtmni iahfiur^ by an inflexion -of toicc whKh it it M difficvk to^maie. 
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written I think they will not be deemed neceflary upon 
many occafions ; for, where the nouns and verbs are now 
perfedly fimilar in their orthography, we fhall generally 
find fuch imperfection in fpelling, as, when correded, to 
reduce the neceffity of accents to a very few inftances; and 
where they appear to be requifite, the exceptions will be 
fo eafily acquired, or make fuch little difference in language, 
that they are fcarcely worth attention : however, where 
no difference is obferved in the orthography of verbs and 
nouns of two fyllables, the flrefs is generally on the firft 
fyllable of the noun, .and on the laft of the verb ; but at- 
tention to good fpeakers will make more forcible impref- 
fions than any rules laid down, and were a foreigner to 
make no difference in uttering thefe particular words 
which grammarians think require accent, and the difference 
of which orthography does not point out, the defeft would 
, fcarcely ever be noticed. Th: Sheridan gives many rules 
on accent, but they chiefly tend to point out the firfl, fecond 
or third power of bis vowels, which in good fpelling would 
,be rendered ufelefs. He gives us many inflances of nouna 
and verbs which receive accents by habit only, no diflPer- 
ence being marked either by fpelling or otherwife. I will 
give a few, which may (how that the fpelling only of the 
words will be a fufficient diflinftion, without any accents 
being marked ; and the general rule of laying it upon the 
lafl fyllable of the verb, or rather, upon the common vowel 
of the lafl fyllable of the verb, and the common vowel of 
,the firfl fyllable of the noun, may ferve. 

Nouns 

<* an European comprehend, as it i»(br a Chinefe to comprehend the fix promiociations of 
*' the Fren h K. Thefe accents do jet more, they give a certain harmony, and pointed ca- 
** dcncc,. to ihe mod. ordinary phrafcs: with regard to cleamefs, let fadl decide. l*he Chi- 
** nefe rpwak as fall as we do, fay more things in fewer words, and underfiand one another.*'— 
From what iv auoted we find that the accents multiply almo/l every word in four, but if every 
word w'cr;; multiplied, there would be only 1310 which is but a fmall number to compound into 
fo copious a language ; and I ani certain that aperfon of good genius, who undcrftands the fym« 
bolN of fpccch perf'T'^ly, would as eafily reduce the Chinefe language to regular charaAers, as 
any orh.-r ; tut tlic hieroglyphics of the language would be M vnintelligibk as it it at pcdeni 
to the generality of that natioi^i^ • 
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Verbs correfted 


a ^r an Ac^ cent 
Cem' ent 
Con' cert 
Con'teft 


to accent' akfnt akfent 
cement' femant fiment 
concert' konfart kanfart 
conteft' konteft kanteft. 
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I had written a great number of rules on polyfyllabic 
words, as fliort and fimple as I thought it poflible to com- 
ppfe them, but on reading what I had written, thought 
them too tedious, difficult, and liable to exception, therefore 
have omitted them wholly, by which I think I have not only 
dene a jufticetomylelf,' butalfo akindnefs to the reader. 

Many wordft that grammarians have thought proper to 
accent, and for which they have given long-lab6ured, diffi- 
cult, and complex rules, with las many exceptions, require 
no accent whatever } for, if they are pronounced with all 
the monotony and 6ven-nefs of which the organs are ca- 
pable, the very compofition of the words, if corredly writ- 
ten, gives greater force to one part than to another, and it 
is impoffible, without affeftation, to pronounce them im- 
properly, even according to the ideas of grammarians. 
Where the common vowels are long they ought to be 
written twice, as among the ancients, who wrote amaabam^ 
f cedes y &C.— The / inftead of being written twice, was 
made twice as long, as in vlviis, piso, &c.— In Englifli 
the * common or fir ft clafs of vowels are often doubled at 
prefenty when long, but not uniirerfally ; and in correct 
writing, the accent will alfo be laid, where the other vow- 
els, or the fecond clafs, and the afpirates, are double. 

A dictionary alone will contain the means of corredl- 
ing all uncertainties with refpeft to the accent, as well as 
orthography of words ; and attention to good fpeakers is 
the only mode of correcting our ideas concerning the em- 
phatic words of fentences. 

Emphasis 

• Of the l^ew CharaAcrs page 177. 
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Emphasis 

Denotes the ftrefs of voice upon the important or illuf- 
trative words of a fentence, or upon a fentence in a dif- 
courfe, but is no further conneded with my fubjedl, than 
by the diftindions which we ought to adopt in writing, 
and the following are what I would chiefly recommend. 
Let emphatic words and the name of either perfon or 
place, begin with a large letter, words of greater import be 
in italics, and the whole word occafionally be a (ize larger 
than the common text ; if of great importance let this 
commence with a ftill larger ktter. Emphatic fentences 
may be diftinguiftied by italics or a larger type — In ijurit^ 
ing^ words and fentences may have one, two or three lines 
drawn under them, or writ in a larger hand, or both, ac- 
cording to the force of the intended expreflion. — The cus- 
tom of writing all nouns with capitals ought to bedifufedf 
as few of the bc^ grammarians underftand that nouns, 
verbs, and abbreviatives, compofe the whole of language.* 

' Much has been written hy fome ingenious men on 

DIGRATHS AND DIPHTHONGS, 

But if they had fpenthalf as much time in correSiing writ* 
ten language, as they have beftowed in forming general 
rules, with fuch a number df exceptions, to bring thc^r- 
rors of written language into order, it would have much 
facilitated our learning; for really a language is almoft as 
cafily learnt, as the rules by which it is at prefent taught. 
The appropriation of a feparate charadler to every found, 
will utterly deftroy the idea of digraphs in correal writing; 
and as for diphthongs they never exifled in any language :— 
they are faid, by Th: Sheridan, to be " a coalition of two 
^* "Vowels to form one found — and triphthongs three'*-—. 
but the fame organs that are employed to form one found 

cannot 

• Sec the EHEA nTEPOENTA of John Home Tookc. 
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cannot be engaged to form another at the fame inftant.— 
It would be as difficult to allow this, as to admit that two 
atoms can occupy the fame fpace. No complex founds 
can be produced even on inftruments, any more than com- 
plex ideas by the mind — When feveral inftruments play 
a note, the ear either hears one found or more ; if only- 
one it is a fimple found, if more than one, they cannot be 
called a found, fimple or complex, but diftind founds. It 
is impoflible for the mind to form a complex idea: there 
may be a rapid fucceffion of ideas, but that feveral ideas 
can be reduced into one is an abfurdity. The Mexicans, 
according to Clavigero, compounded fometimes one word 
of the initials or firft fyllables of a great number of other 
words, which term became very long, and comprehended 
a whole fentence ; but this abbreviated fentence gives no 
complex ideay it only gives a niore rapid fucceffion of ideas 
than a fentence compofed of long words. If a new found 
interpofe two others in fpeech, a newcharader ought to be 
made ; if it do not, we ought to confider whether or not it 
is a found rapidly fucceeding another, and the two or three 
miftaken for one only : of this clafs many are to be found, 
particularly in very ancient languages, and fome in the beft 
written modern. 

The celebrated Euler, attempts very Ingenioufly to 
prove, that a mixed found may be formed of two different 
founds, bv ftriking two ftrings together, and next to each 
other, of different tone, which will prevent either of thcDi 
from its natural vibration ; that a note will ht produced 
partaking of each, and that if one of the firings be ftopt, 
the vibrations of the other, will remain as a mixed found, 
for fome moments, after which it will gradually re- 
coyer its natural vibrations, and give its natural found. 
But the truth is, that the agitation of the air occafioned by 
ftie firft, within the verge of the fecoad, continues a few 
VOL. III. Q^ q moments 
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moments to mix with the agitations of the air made by 
this fecond, and the mixed found dies as the firft ceafes : the 
mixed vibrations occationed by the continuance of both 
firings, will be as much a compound found, as if one of 
the firings were to be ftopt; but thia found, though differ- 
ent from the two others, becomes a diflind: and fimple founds 
as much as purple, produced by a mixture of blue and 
red, becomes a diftind colour. If however I wave all this 
and admit that a diphthong can be produced by two per- 
fons founding two different vowels, at the fame time, a» 
the derivation of the word literally imports, it does not 
thence follow that I (hall grant a diphthong can pojfihly 
he made by the fame perfon. 

In Compofing 

Either poetry or profe, attention is paid to the facility of 
uttering whatever is written, but without knowing that 
the founds depend upon certain letters which glide fmooth- 
ly after each other ; for there are fome that cannot be read 
after particular founds without difRculty. The poet is 
directed by the ear, for the words are generally compofed 
of fuch clafhing materials, that if they were read as they 
appear the melody would be entirely defeated,; and if 
rhyme be examined^ we fhall find, provided the words 
be properly fpelled, exadly as much refemblance in the 
appearance as in the found* 

Poetry requires a certain number of fyllables or variety 
in the voice confonant with the time required" in mufic, 
and not only feeks, when the fubjeft demands, the moft 
euphonical and flowing words, but thofe whofe divifions 
and emphafes correfpond with each other, and. with the 
general tenor of the fubjefl:, whether quick or flow, foft 
and captivating— 'flowry and eochaating-^fonorous an4 

elevating 
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elevating— or rough and terrific. Such wordd ought zU 
fb to be chofen as when repeated neceiTarily produce in 
the features the paffions didated by the theme, and the 
hearer ftiould be led along by its variety. As all wordd 
are not, in certain lituations, calculated for particular fpe- 
cies of poetry, authors have taken many liberties, and 
have changed, not only the meafure of the word but fome- 
fimes its accent. Poetry has thus tended, in the opinion 
of fome, to correct the emphafis, and is thought in all 
languages, particularly the dead ones, to prefer ve a know- 
ledge of the true found of words. 

It is, by no means, my intention to dwell upon thefe 
fubjefts, fome of which would require diftiiid treatifes, 
and the world hath already been favoured with feveral, by 
many ingenious men, (Thomas Sheridan, Noah Web- 
ftcr, &c.) but I was obliged to purfue particular ideas 
ioto thofe deviouB paths. I muft now fay a few words oa 
the Hieroglyphkks o/^iJuriting^ zmotig which I cannot but 
rank what are (improperly) called ihcjlops [and ought ra- 
ther to be termed /ymbols of nniriation in fpeechf^'] as well 
d:8 the t Arabic numerals, chemical churaffcers^ and aftro- 
tiomical figns, &c* 

Stopi. 

Many Ghinefe words have different meanings accord^ 
ing to their different ^1 tones ; and fome of our Aops 

Q^q a which 

* Aiflettendenote'tlie€OinpMitiitpait8ofwcwtls» die AG»»«Aif)'or witmMOMi&s deoote 
the pitch or kcT and tone of the letter, word, or fcntcnce ; the flexions, forcej aad Tirious 
meanings whitli are to he iderittd ftoiii ifadente ; aiid arc tb the letteri in rtsding what the 
ftta, ibarpt, rriU, &c. are tothenotesin mufic. 

f Edward Gibbon obferves (in hi^ Hiftory of the decline and fall of the Roihan Empire, VoT. 
tu-page 321.) that ** under the reign of »he Caliph Waled, the Greek kfigw^e.^sdeMra^ers 
' ^ were excluded from ihc accouni^of the^ublfc rcTenve. If thia chaog e wasprodudive,ajf the 
** ioveAtion or familiar «ite e^HmrpiMltet mmieralt, the Ambic ehara4tcra or€ypk«r8, at <hey 
** «re casimoniy ftjled, a refl;ulation of ofiice has pronioted the jnoft Itaportant difcoycri^ qIT 
"* arithmetic, algebra, and the madiematical fciences. 

•* According to a new, though probable notion, maintained by M. de Villoifon (Anecdoti 
Qitsca,.tom: sirpfg. 15c, 157.) our cyphers are not of Indian or Arabic inTcntion. They 
V^tte ml^ by the Greek and Latin arithmeticians long before the age of Boethius. After th^ 
^ztinAion of fcience in the weft, they were adopted in the Arabic TcrlioDS from the original 
M. S. S. and refloredto the iAtint about the XI. century." 

\ See note page 50X* 
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which feem calculated to command time, give a different 
tone to the voice; the notes of interrogation and exclam- 
mation are of fuch importance as to give a different mean- 
ing to the fentence; the Spaniards invert them before, as 
well as place them after the fentence in their corredl edi- 
tions, and that rule ought to be adopted in all writings, 
otherwife it is impoffible to read them properly the firft 
time? who would think of marking a fentence \n parenthefe 
with only one mark of a parenthefis? or a fentence of ex- 
pofition by only one crotchet, or mark of a parathefis ? and 
it is as neceffary to adopt the Spanifh mode in writing 
ihe Erotefis5 — ? and Ecphonefis! — ; A mark of Irony 
fhould be invented, for its ufe muft be acknowledged, by 
thofe who are acquainted with language; and it fhould^ 

like all the reft, be placed before and after the fentence 

(+) this mark may fcrve. A charader to fignify the dc^ 
prej/ion of the voice in fentences fpoken afide, as in plays, 
dialogues, &c. ought alfo to be made to include the fen- 
tence; and not write the word (afide) at the end as is* 
now done. At prefcnt a perfon reads a long fentence 

aloud, and ftoppini^ fhort at the end with furprife he 

whifpers ^this is afide\ This mark [- -j will anfwer, and 
may be called a Kaluptophafis. Quotation may be re- 

prefented at prefent by two inverted commas " " and 

the fpeech of any charafter in an author by one *— .* 
which mark may be denominated a Profepopeia^ 

Erotefis — Erootejis — Note of interrogation 5 ? 

Ecphonefis, Ekfoonefis — note of admiration or 

exclamation, --.--- i^.,! 

Parenthefis — Pareneefis, - . ( y 

Crotchet — Krotfftor Parathefis— Pjr^g^/, [—] 

Quotation— KuoteefjD, *. - « »> 

Profepopeia 
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Profepopeia— adion of making a fpeech for 

another, - - - <_.* 

hcctni—Akfnty - - - ' 

Hyphen— //^i/>«, - - 

Synthcfis— 5/«3^y7/ - - =^ 

Comma— Komma, - - - ^ 

Semicolon— i^w/^^/(?«, - - - j 

Colon— Ab/o«, - - - ' :. 

Period— P/Vr/W— full ftop or pundum, 

Apoftrophe— y^/^y?'^^ or mark of elifion, - ' 

Caret - - wanting, 

Afterifks, - - * 

Hiatus, 

Zugoma— B R A c E or t ie, 

Irony — Aironi^ - - - . - 

Kaluptophafis— /r^/r//>/^/j^/— to be fpoken afide, (--] 

Emphafis, Emfafts. Exprefled in writing by one or 
two lines, under the word or fentence— in printing, by 
italics or large letters. 

References may be made by figures, different alphabets^ 
or arbitrary marks of any fort, that do not interfere with 
thofe that rtiay be adopted in general, aa agophonicks. 

By fome it has been thought neceflary to appropriate 
fyml3ols to the pafTions and geftures. But the difference 
of charafters and adions in men, . would render fuch an 
attempt lefs ufeful than might at firft be fuppofed ; the 
geftures that are natural in one cafe, would be buffoonery 
in another, and it would be as difficult to reconcile opini- 
ons in this refped> a& to join a Harlequin to a Burgoma£» 
ten 
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On teaching the Surd, or Deaf and confequently Dumb, 

to Speak. 

THE difficulties under which thofe have laboured, who 
have attempted to teach the furd, and confequently 
dumb to fpeak, have prevented many from engaging in a 
labour that can fcarcely be exceeded. in utility ; for fome of 
thofe to whom nature has denied particular faculties have 
in other refpefts been the boaft of tjje human fpecies; and 
whoever fupplies the defedls of formation, and gives to man 
the means of furmounting natural impediments, muft ht 
confideredas a benefador. There have been many fuc- 
cefsful attempts, in divers nations, to procure^tb the deaf 
and dumb the modes of acquiring and communicating 
ideas. — The methods however are flow and imperfedL— 
The written and fpoken languages are fo different, that they 
become to fuch pupils two di(lin£t fludies. It is neceffary 
that they acquire a knowledge of objefks, by feeing their 
ufe, that they alfo become acquainted with the feveral 
» words which when written become the reprefentativcs of 
thefe objects, and befides the difficulties which prefent 
themfelves in pronunciation, they arc to remember that 
the different words which are written, and fometimiCS 
witli nearly the fame letters, arc of different fignification^ 
and in fpcaking require different pronunciations of the 
fame charader — this is an obftacle that cannot be pofUbly 
avoided by the prefent mode of writing, and the langua- 
ges become as difficult as Hieroglyphics, 

Some of the difficulties of acquiring a language when 
deaf, may be conceived by thofe that arc experienced in 
learning foreign tongues, where they are not commonly 
;^Oken, although aided by tranflations and didionaries; 

but 
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but the man that hears nothing, has not the advantage of 
a child who learns by the conflant chat of his parents and 
attendants, and who can obtain no pleafures but througli 
the medium of fpeech — he hears and is conftantly learn- 
ing — to teach him is the amufement of every one ; but the 
deaf receives his fiated leiTons, difficultly and feldom.-~ 
There is no jpook which by the figures or drawings of 
things have, appropriate terms, nor is there a Jangqagc 
which .has appropriate charaders. — The more I revolve 
in my mind this fubjed, the more I am aftonifhed that 
even the moft improved nations have negleSed fo import- 
ant a matter as that of correding their language; I know 
of none, not even the* Italian, that is not replete with ab- 
furdity ; , and I ihall endeavour to fhew the facility with 
which the deaf might be taught to fpeak,.if proper attea-* 
tion were once paid to this important point. 

I have attempted to (hew that in the £ngli{h language 
there are thirty charaders, and muft fuppofe a f di(^io* 
nary according to this fcheme of the alphabet^ upon 
which I mean to build . 

the Method of teaching the Surd and confequently •' 
Dumb to /peak: 

It 18 neceffary to examine firft, whether the dambhefs 
be occafioncd by merely the want of hearing, or by maU 
conformation of the organs of fpeech* If the latter there 

18 

* *< CiafcKelfimo^a, che, come, non v' 2 coia, the ptji difpitccia a Dio, che ringratftii^iDe, 
fdifioflervafiza de' faoi pr«cetti ; cMi non v* e nkme che cagioni maggiormcnte la defokip 
ziooc dell* uDivcrfo^ che la cecita, e la fuperbia degU uomini, la pazzia d? Gcotili, rignoran- 
3a» e roftaaasioae dc' Gndei, e Sci£ao»tici.** 

Oorrcacd. 




ir/^- 



f Mr. SlieridMi*sor Dr. Kei»ick*i msiy gfw feme aid, till a 4iAioftar7 he publiiicd npop iy» ■ 
pl^. 
• Re^iret a ocir charaAer (cht afpiiTite cf /} 
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is no occafion to proceed, but if the former be the caufiSf 
the method of attempting to remove fuch an impediment 
may be purl'ued in the ioi lowing manner. 

ift, They muftbe led, if young, to attempt to pro- 
nounce, by imitating the motions of children in fpeaking, 
and, as every thing at firll would appear to them unmean- 
ing, a chUd who can fpeak muft be told to pronounce the 
letters, which you defue the deaf child to learn. If you 
fucceed with difliculty, to prevent difcouraging the deafi 
the child who fpeaks muft be made to pronounce flowly^ 
diftindly, and with many repetitions, that the deaf may 
fuppofe the other to be in the fame predicament; but if you 
have two deaf perfons to teach at once, the fir It Icflbns only 
need be given in this manner, for the progrefti of both will 
be at firft j>erhaps much alike. 

2dly. The pupil muft be not only fenfible vvhen he 
makes the proper found himfelf, but muft alfo be able to 
diftinguifh thefe founds in others. In teaching to pro- 
nounce, you muft open the mouth, and (hew the fituation 
of your tongue as nearly as you can, then difpofe your lips 
in fuch a manner as to give the found, making apparently 
a more forcible exertion than common. The pupil will 
try to imitate it. He will make no doubt a found of fome 
fort, either vocal or afpirate — -If that found be cpntaiued 
in the language you mean to teach him, point immediately 
to the letter which you find is the fymbol, and repeat it 
fo often, that he can neither forget it, nor have any idea of 
the fymbol without that found, nor of thefounid without 
the fymbol— -If the foynd be vocal let him feel at his own 
throat, and at yours, that he may be made fenfible by 
the external touch that the founds are the fame, and he will 
with more facility be enabled to. give the afpirates by pro- 
nouncing them without a tremulous motion in the throatt 
^vi[hich is the fole external mode of learniug him the dif^ 

.fereno?. 
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ference. When you teach the afpirate of any letter by a 
fimple breathing, the organs being fomewhat limilarly dif- 
pofed, he perhaps may (tumble upon another vocal or af- 
pirate : if fo, (hew him the letter he obtains by the error, 
as if you had no intention, in that inflance, to teach the 
letter in affinity with the laft ; and iet him repeat the found, 
whether vocal or afpirate, till he is perfedlly acquainted 
with it, and the appropriated character. You muft theti 
turn to another, taking care, that while he acquires, he 
does not forget, and let him often repeat them. When 
you have proceeded through the greateft part of the letters 
in this manner, and find that either the vowels or af«* 
pirates which correfpond to each other arc wanted, you 
mud take fuch as it would be proper to begin with, and 
I think that none would ferve better than v — f ; j — f; z 
•— s; D — ^j in which, if the pupil be fenfible, he will foon 
difcover a connedion, and will be induced to fearch for 
the fame affinities in the other letters, whether the lan- 
guage he learns contains them or not— It will be neceffiiry^ 
according to the age and difpofition of the pupil, to ufe 
different methods of difpofmg his organs; not only by 
letting him feel, how your tongue is raifed to the roof 
of your mouth, pufhed forward, depreffed, withdrawn, 
&c. but alfo to difpofe his, by your fingers, and have a 
looking glafs always prefent, to fhew him wherein he erra 
in not jufWy imitating you; and alfo to let him fee when 
he is right in his efforts. This will teach him what is 
neceffary 

3dly, To know what others fay, when they convcrfc 
with, or afk him any queftion. This is the moft difficult 
in teaching the furd, becaufe moft of the letters are formed 
in the mouth and throat, out of fight; and here vifion alone 
obtains the meaning. The mirror, however, will facili- 
tate much the mode of learning what others fay, by the 
VOL. III. R r deaf 
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deaf man*& converfing with himfelf before it, but in pre^ 
fence of his teacher, to prevent his making miftakes, in 
the formation of the true founds : and there are more 
guides in acquiring what words are fpoken by others, than- 
people in general imagine ; for fo many of the letters whichN 
make a vifible efFedt upon the organs, in their formation,, 
enter into the compofuion of words, which may indeed 
contain many that do not make much eflFe£t, that if alL 
the former were written down, it would give to the eyc,^ 
a kind of (hort-hand ; and is almofl as eafily caught by 
the watchful eye of the attentive deaf, as fhort-hand with- 
out vowels i& read by the experienced ftenographer. Both? 
arts require long pradice, but both are very attainable* 

When he has learned the true *foundsof the thirty let-^ 
«ers, in the Englifli language, he will be capable of read- 
ing as well as of fpeaking, and he ought to have a cata- 
logue of objeds, defigned or reprefented, that he may af- 
fix proper ideas to proper terms.— -Thus a child may be 
taught to read, to fpeak, to underftand others, to write, and- 
obtain a knowledge of things at the fame time. 

The grcateft difficulty that the deaf have to furmount, 
in making a quick progrefs, in general converfation, has^ 
been the want of a proper dictionary, or, rather, of a pro- 
perly written language ; for if they pronounce the letters 
well, and attempt to join them, fo as to read words as they 
are now written, it would be unintelligible.— The difti- 
onaries of Dr. Kenrick and Mr, Sheridan^ would very 
much affift at prefent, for the deaf fhould have an oppor- 
tunity of acquiring the founds of words, whenever they 
were difpofed to learn, without being obliged to have re- 
courfe to others : but there are many defeds, as well as 
miftakes, in Mr. Sheridan's, and though I have not feen 
Dr. Kenrick's, I know the manner, and it muft alfo be de- 

feftive, 

* See the preceding di0crution Page aSo et req:-*alfo the table of foundi. 
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fedive, becaufc in neither work, have letters been invented 
for the founds not before reprefented. — If the dumb had 
the .advantage of learning a language properly fpelledi 
every time they read in a book, the founds would beim- 
prefled upon the mind, and reading would oifFer an eternal 
lource of improvement, both in correct fpeaking, and in 
matter ; and thus might a perfon, who had once learned 
his letters, be capable of reading every thing corredlly^ 
and a child would not have to learn a language in merely 
learning to read ; thirty founds only would be required^ 
and he would have no idea of the poffibility of fubftitut-* 
ing a wrong letter in writing, for one which he could 
properly pronounce '; thus, fpelling would not be a ftudy 
in writing. I fpeak now, not only in favour of the deaf 
and confequently dumb, but of all others, who have not 
yet learned to read. Some of thefe ideas I have often re- 
peated, but repetition is admiflible, when weconfiderwith 
how much difficulty truth is made to grow in a foil where 
prejudice has permitted error to take deep root. 

Many of the dumb learn to communicate by their fin- 
gers, forming an alphabet, by pointing at each finger, by 
fliutting them feparately, by laying various numbers of 
fingers upon the other hand, firft on one fide, then on the 
other, and by different figns, pafling through the whole 
fcale of founds-— and compofing words by vifible motions^ 
which are agreed upon by a friend. They alio write, and 
learn the meaning of things, by referring to the reprefen- 
tatives of words inftead of the words themfelves, and the 
meaning of things would be as eafily taught by this mode 
as by the ear, provided there were as much repetition in 
one cafe as in the other. 

It is neceflfary, that the dumb have each {i book, in 
which fhould be written under proper heads, the names 
of familiar objects, and under them thofe things which 
have a connedion, beginning with genera, and defcend- 
ing to fpecies. R r 2 It 
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As the pupil will be taught to read, to fpeak, to write 
and underftand things^ at once, the teacher fhould force 
him to leave no name unpronounced, unwritten, of un- 
read; and the pupil fhould be, at the fame time, taught to* 
obferve the motions made by the organs of fpeech in his* 
preceptor, and likewife to examine his own in a glafs, and 
to draw the obje£k, which may. be done in a book either> 
arranged according to the ufc of the thing, or put promif- 
cuoufly with its name written under; and if the word be 
Hicorredly fpelled, to write it properly befidis, or look in' 
one of the corrected, didionaries. AlF thefe methods will 
imprefs his mind fo ftrongly^ that he will feldom have oc- 
eafion to refer to his book; and by this method he wilV 
alfo attain to a great proficiency in drawing. 

The adions^ and pai&ons fhould be a£ted to the pupili 
and no movement made without fhewing its meanings, 
and noting it down by writing, that words may increafe 
in exadt proportion to the increafe of knowledge, and the 
progrefs which afhident will make by this method will in* 
afhort timebe aftonifhing^ 

If a teacher were to undertake the inftrudtion of feveral 
at once, which would indeed be moft advifeable, it would' 
be exceedingly proper to procure as many prints or draw- 
ings of common objeds as could be had, and even- of the 
lame objedib in different pofiures and pofitions^ with the 
aame and adion written beneath, and thefe arranged un- 
der differentheads according to their relation to each other. 
The walls of the room might be covered with them, 
ibreens, port-folios and books alfo contain others, to 
which they might conflantly have accefs. G)lour8 
ought alfo to be painted in fquares, with their names at- 
tached, afterthemthefhades and the various colours ob- 
tained by mixing fimple bodies. They ought alfo to go 
through various courfes of natural hiftory, natural and ex- 

perimentaii 
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perimental philofophy, including chemiftry, by which they 
will fee the extenfive variety that even artificial mixtures 
and combinations of bodies will produce. The names^ 
the proceflcs, and refults fhould be written, that nothing b€ 
loft. Space and time fhould be meafured, and all th© 
parts of difcourfe made familiar by examples, as a fenfi- 
ble man would fee occafion. 

The utility of attempting to teach the dumb to fpeak, 
has indeed been difputed by many, not only on account of 
the.difhculties which are judged iafurmountable, the im- 
perfefl: manner in which the pupils articulate, and the 
difagreeable noife they make in endeavouring to pronounce^ 
but alfo on account of the difficulty with which they un- 
derftand what others fay, and more tfpecially when they 
can be comprehended fo well by writing, and made ufe- 
ful members of fociety by drawing. — ^The imperfedt 
manner in which they fpeak depends not upon the pupil, 
ifof common capacity, but upon the teacher ; and 1 am 
confident, from (hort trials I have made, that the art is to 
be perfedly obtained by the foregoing method. The 
diflSculty of underftanding what others fay I have already 
confidered (page 313 art, 3d) and though writing is a very 
necef&ry qualification, yet pen and paper are not always 
at hand. Drawing I approve of, as ufeful to every one, and 
perhaps more particularly fo to a perfon whofe want of 
natural faculties deprives him of many fources of amufe- 
ment. But fpeech is fo ufeful upon every occafion, that 
to attain it is to facilitate the very means of exiftence : for 
if a deaf man was even always provided with a book and 
pencil he would often meet with perfons who could not 
read, and one fentence if only imperfedly fpoken would 
convey more meaning thtn all the geftures and figns 
which would be made^ 

A deaf 
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A deaf perfon not perfedlly fkilled in reading words 
from the lips, or who fhould afk any thing in the dark 
would be able to procure common information by putting 
various queflions, and by telling the perfon that, as he is 
deaf, he requefts anfwers by figns, which he will diredt^ 
him to change according tocircumftances.— If he had lofV 
his way, if he enquired for any one, if he wanted to pur- 
chafe any thing, and in all the common occurrences of life, 
his fpeech would be foufeful, that it would certainly more 
than repay the trouble of obtaining itj efpecially as it 
would be a mode of facilitating every other acquirement. 

WILLIAM THORNTON.. 
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Ob/ervations on the Theory of Water^Mills^- f continued ^ 
from page 193^ by W. Waring. 

K^ad, April O^ IN CE the Philofophical Society were pleafed- 
V 5th 1793. il^ ^Q favour my crude obfervations on the theory 
of mills with a publication in their tranfaftions, I am ap- 
prehenfive fome part thereof may probably be mifapplied. 
It being therein demonftrated, that, " the force of an 
invariabk ftream impinging againft a mill-wheel in mo- 
tion is in the fimple diredl ratio of the relative velocity,'* 
fome may fuppofe, that the efFe£t produced, fliould be in 
the fame proportion, and either fall into an error, or, find- 
ing by experiment, the efFedl to be as the fquare of the 
velocity, conclude the new theory, to be not well founded ; 
therefore, I wifh there had been a little added to prevent 
fuch a mifapplication, before the focicty had been troubled' 
with the reading of my paper on that fubje<a,^ perhaps,) 
fomething like the following., 

The 
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The maximum cffcGt of an underfhot wheel, produced 
by a given quantity of water in a given time, is in the 
duplicate ratio of the velocity of the water. For the ejfeii 
muft be as the impetus ading on the wheel, multiplied in-^ 
to the velocity of the wheel. But this impetus is demon* 
ftrated to be, fimply, as the relative velocity, [Prop. i. 
page 1 4.6 J and the velocity of the wheel producing a max* 
imum, being half that of the water, [by Prop. II. page 
147.] is like wife as the velocity of the water : therefore, 
the power adting on the wheel multiplied into the wheel's 
velocity, or the efFed produced, muft be in the duplicate 
ratio of the velocity of the water. (^E. D. 

CoroL Hence the efFed produced by a given quantity 
of water in a given time, will be as the height of the 
head, becaufe this height is as the fquare of the velocity. 
This alfo agrees with experimtent. 

If the force acting on the wheel, were in the duplicate 
ratio of the water's velocity, as ufually alTerted, then the 
efFed would be as the cube thereof, when the quantity of 
water and time are given ; which is contrary to the refult 
of experiment* 

When I attempted to compute the power, &c. of Dodlor 
Barker's or James Rum fey 's mill, as at page 185, the 
following fimple demonftration of its equivalence to that 
of the underfhot wheel, with the fame quantity and fall of 
water, had not then occurred, viz. 

Action and re-a£tion are equal, &c. 

But the underfhot wheel is propelled by the aSiiofiy and 
the rotatory tube by the rc-ailicn of the fame agent or mo* 
mentum. 

Therefore their mechanical effedts muft be equal. 

The ading and counterading forces which originate 
infide the tube, not being from any external impulfe, can 
be no exception J becaufe, in any body, or fyftem of bodies, 

the 
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ti Tift calyx (pericbottimny of only one piecCi at the bottom of the 

tnbe. 
jl. The fame of many piece*, or follolcs. 

3. The flower of the Fonttnal'u^ furroundcd by the calycine foliolei. 

4. The cawl (calyptri) of the Bryum extinSlorium of Linnaeui* 

5. Another fpccics of cawi which is more commoD. 

6. The hairy ^awl of the Po!ytriebum, 

7. The complete flower of the Hypmum, 

8. The iame in the Mmium PolytricLoidcs (Linn.), the cawl of which 
is hairy. 

9« A very iixull tubular corolla, the opercule of which it obtufc 

Sphagnum. 
la A corolla, of which the opercule it conic Hyfmum^ Brymm^ t^i, 
IX. A corolla, of which the opercule it pointed. Brytm^ Mnium. 
t%. A corolla, the opercule of which it in the form of a chapiter, 

flattened at the bafe. P^lytrubum. 
13. A corolla the opercule of which it in the form of a chapiter. 

rounded at the bafe. Bryum* 
J4. The corolla, ftalk, leavet and root of the Phafium, 
1$. ThecorolhoftheP«^/r/c£«OTMMiiMK|Opcac4iftcriUaplofiop« 

^ AlhrcMlihiitvpiaUKtabCt 



R The tube opentdr. 

C. The calyx. 

D. 7 he flower opened* 

£. 1 he ca])rule torn off, after matnrityw- 
F. 'ihe apophyiis. 

16. The corolla of the Hypnum vtiutitmm (Linn.) opened after tl 
efcape of the pollen. 

A. The pollen, or fecundating powder. 

B. Thecapfule, fuirouoded with. the fecundating powder«. 
C I'he calyx. 

z 7. The corolla of the Hypmm at the moment of fecundation^ 

A. The interior cillt. 

B. The exterior ciilt. 

18. An horizontal portion of the nmei feen with the microfeftpfr 

A. The epidermis. 

B. The fecundating powdery 
9* Tti9€aplu)«aiidieedib 
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the mutual adiions and readions of the parts on each other 
do not alter the motion of their common centre of gravity, 
[Newt. Princip. B. i. Law 3. and Corol, 4.] 

Hence the increafe of power from the centrifugal force, 
multiplied into the augmentation of velocity thereby oc- 
cafioned, juft equals the force neceffary to move the water 
into its fpiral diredion ; which correfponds with what was 
before deduced from a different calculus. 

Note under the head Area of the Aperiures^ page 192, 
the refulcing equation, which, by inadvertently uling a 

AV AV 

for 2ai &c. is ■ ■ ■ (hould be '■ . ■'■■ ' ■ ; and, of 

8-924v'h i8.47Vh 

courfe, the number 8.924, in rule 4th page 193, fliould be 
1 8.47 ; but this overfight does not affed any other part oi 
the calculation. 

Philadelphia 4th 4mo. 1 793. 

Wm- WAillNa 



N^. XXXV. 

An Improvement on met alio Condu^orsor Lighttnittg-^rodff 
in a Letter to Dr. David RitiENUOUSEjPre/identof 
the S octet jf^ from Robert Patteksow qfFhiladeir 
phia. 

ItT This Proper ' nvas honoured with the Mdgelkinic Pre^ . 
mium^ by cm Award, of the Society in December 1792.^ 

' -s I -ft, ■ •' ■ ' 



R«ad KoT. Tpi^ R O M die inftances which now and thca 

5, 1790- Jl^ occur of houres being ftruck with lightening, 

t|at'are furniflied with metalic conduAors, and the fre* 

\6U III. S s qucnt 
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quent ihftances of thefe conductors having their tops meU^ 
ed oflF by a (Irokeof lightening, it appears that this admi-** 
rable contrivance for guarding houfes.againft the danger- 
ous effeds of lightning is^in.fome degree, ftill imperfefl:*. 
Some iojproveraent feems yet to be wanting at both ex-^ 
tremities oftherod- — at the upper extremity, to-fecure it 
agaiaft the accident of being melted^ which renders it af-^ 
terwards unfit to anfwer its. original inteiition^ v4z. draw--- 
ing off the eledtric fluid, or lightening, from the paf&ng 
cjoud, in a filent, imperceptible manner; for it is only 
/>©;n/^^ condudors that poffefs this property — and at the 
lower extfemity, to afford a more, ready paffage for. thee 
fluid into the fuirounding earth. 

Thefii^ft of thefe intentions, would, I am perftiaded, be*^ 
effedually anfwered, by inferting in the top of the rod a^ 
f^cc of b/ack'Ieadi of about twoinches long,, taken out of 
a good pencil, and terminating in a. fine point, pro-^ 
jefling but a very littlt above the end . of its metalic 
focket;, fo that^ if ti\e blafik-'lead point (hould happen to 
be broken off by any accident, of which however I think 
there can be but little dangjeTiftiUthe pcuntof the rod would 
be left fharp enough to anfwer the purpofc of a . metalic: 
condudor. . '. •' 

This fubftance is well known to be infufible, by the 
greateft lieat, and hence ke ufe in making cj^uctbles; nor ia^- 
it evaporable, as remarked by Cronfledti ii^ his mineralo- 
gy fed. Z3t) exteptin^ito\«^cakiningheat) to which it 
could never be expofed on the top of a lightning-rod. 
^ At the lame timditk^pc^eras 4i coadndor^of eledricity;* 
is perhaps equal, or but little ioferior^ to- that: of any of 
the metals,^ A line drawn on a piece of p^per, by 
a black-lead pencil will, as I have often experienced, con^ 
dttdaneledricexfk)iiaafeemifigiy M well asa iimiliar 



L r OH T Nf 114 0-:R fi S. 323 

Khc of gilding would do^ andthit without eVcr loofing 
its conduiAing powcr^ which is not the cafe with gilding. 

The fccond intention is, to facilitate the efcape of the 
eledri^fiuid, from the lower part of the rod into the furr 
rounding ea^th. It is, in many ea^es, impradicabTe, &oni 
the interruption of rock?8 or other obftaclies, to fink the 
rod fo deep as to reach niolft earth, or any other fubftanc* 
which is a tolerably good condudor of eledricity. Nor 
«ven if this were prafticable, would it, I prefume, hi 
alone fufficierit to anfwer the defired ititention. Iron; 
buried in the earth, and efpecially in moift earthy will 
prefently contraft a coat of nift, which will continually 
increafe till the whole is converted into ruffi: but fuft ca 
iron, and indeed the calx of all metals, is a non-conduHori 
or at moft but a very imperfedl conduftor of the eleftric 
fiuid. Hence it is eafy to fee, that iti a few years after a' 
lightening rod has been ereSed, thatpart of k which t* 
under ground will coatfibute little or nothing towards the 
fafety of the building. Befidev, the furface of this part of 
the rod is too/mall to afford an eafy and copious difcharge 
of the eledric fluid into the furrounding carthv when thie 
is but an imperfect condudor. 

As a remedy for thetfe def^ds, I would propofe, that 
the part of the rod under ground be made of tin, or 
<;oppcr> which are for left tiabk to corrofion or rufl:^ Ijy 
lying under ground th^n^ tro^ Oxy w^ich perhaps woi|ld 
anfwer the purpofe better, let this part of the rod^ of what- 
ever metal it be made, be coated over with a thick cruft of 
black*^k^df'previoiifly formed into thdcohlifknce of pafte^: 
}^j \mx\g pMhresizfod and mixed with nheited fylpbiir (as in 
^e manufadury of the ordinary kind of black^kad' peii<^ 
cil^) aqd tbea applied to the rod while hoc By this meanty 
thie lowoT' pa|t of the rod would^ I apprehend, retain ilit 
<;oadu(£l&ng powers iot agesy withqut any diminution 

Sea In 
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In order to increafethe furface of the^ower part of tfee 
condudor, let a hole of pit, of fufficieot extent, be dug 
as deep as convenient ; and into this pit, let there be 
put a quantity of charcoal^ round the lower ^extre- 
mity of the rod. Charcoal pofleflfts two* propertiea 
which, in a^ peculiar manner, fit it for anfwering thepur-* 
pofe here in view, (i) It is a very good condu&or oi 
cledricity, and (2) it will undergo little or no change of 
property by lying ever fo long in the€arth# Thus might 
the furface of that part of the conductor, in contad witb 
the earth, be increafed with little trouble or expence to any 
extent at pleafure ; a circunvftance which every one ac« 
quainted with eledrical experiments, muft acknowledge 
to be of great importance to the end here propofed. 

Whither the above bints may merit a place among the 
communications fromrCandidates.for the aanual premium^ 
is humbly iubmitted 

By yours, &6. 

PHILO FRANKLIN^ 



N^ XXXVI. 

An eafy and expeditions method of di/Jipating the noxious 
Vapour commonly found in Wells and other fubt err aneous 
places^ by Ebenezer Robinson, of Philadelphia. 

Read Not. A F T E R various unfuccefsful trials, fa detail 
3d, 1786. j^-^ Qf v^hich lias been already communicated^) 
I was led to corifider, how I could convey a lar^e quantity 
of frefli air, from the top to the bottom of the well ; fup- 
pofing that the foul would neceflarily give way to the pure 
ain— rWith this view I procured a pair of fmiths bellows, 

fixed 
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faitd inawooden frame, fo as to woirk ia the fame manner 
as at the forge. This apparatusheing placed at the edge 
of the well; one end.of a leathern tube (the hofe of a fire 
engine,) wasclofely adapted to thenofe of the bellows, and 
the other end was thrown into the well, reaching 'withiii 
one foot of .the bottom. At thiB^time the well Jwasfo in^ 
fe£ted, that ji candle wouldinot burn at a fliort diftance froB)i% 
the top; but after blowing with my bellows, . only half 
an>hour, thc/candle burned bright at the bottom ; thenif 
without further .difEculty, J proceeded in the work, and 
finifhed my well. ' - 

Wells: ace often madeiki a^ery flight manner, owing 
to the difficulty of working in them, and there have beeiv 
feyeral. fatal inAances of the danger attending the work<^ 
men ; but by the above method, . there is neither difficulty^ 
nor danger in compleating the work,, with the utmofl fo« 
lidity. 

It is obvious, that ia cleanfirig vaults, and working in 
anyotherfubterraneous place, fubjedt to damps, as they arc 
called, the fame method muft be. attended with .the fame 
beneficial effe^. L 
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Ainethod />f draining Ponds in level Grounds^ fyjESSvr 
Hi G Gi'N s, of Delaware. . 

ii«tti ju!r A * T a certain diffihce below the furface of the 
15, i79». J^ earth, there is a flratum of loofe fand, which^ 
Iree^y admits the paflage of water. Thia ftratum is 4t^ 
viiricMisdcpthd) in-different elevaiionaj but it will be ge- 
nerally; 
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nerally found, that lands moft fubjed to fiagnant pond«9 
have but a (hallow ilratum of clay, over the fand. 

All that is neceflary, therefore, is to dig a pit in the 
bottom of the pond, till you arrrve at this flratum of 
fand, when the water will be immediately abforbed, and 
the pond emptied. Should there be too much water to 
permit a hole to be dug within the pond, it may be made 
,»t the edge >Qf it, the communication afterwards made 
by a trench, it would be prudent not to make the 
(ides of the pk ibileep, as to prevent cattle from getting 
out, fhould they happen to go in. 

The writer does not pretend to be the original author of 
this invention ; the idea was fuggefted to him, by feeing 
it pradiled by a farmer, who enjoyed the benefity thougli 
he did not appear to know the cauie 
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Ohferuations on the/everityofthe'winter 1 779, ij^o^iythe 
Rev. Mathew Wilson ofLewisydated2^dJunelJ^cx. 

Kcad Jane ^TH H E cxtrcme cdd made great 4evaftations 
'^*'' X. ^^ ^^^ animal and vegetable kingdoms. Such 
xjbfervations as were in my power to make, are, 

1. The moles generally peri(h£d,many were found dead 
above ground. 

2. The bees are almoft all deftroyed, but few hives have 
^fcaped. 

3. The frogs fufFered greatly, \n is fifi^oTef) that 4t kaft 
two thirds of the fpecieswere cut off. 

4. Our (hell fifh of all kinds, that run In ihoal waters*, 
were deflroyed ; after the thaw th^ air wa< iofe<lf4 b^ 
thfir pijLtrifadion. 

5» Bugs 
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5. Bugs, muftetoes, &c. &c. have generally died. 

6. The grafshoppers I lufpeft are gone, not having yet^ 
iten any. 

7. Some fnakes yet live, but they are not fo numerous- 
as formerly. 

A multiplicity of bufineft prevented me from extending 
thcfe obfervations J but if I had had leafure, I (hould 
doubtlefs have difcovered many more animals and infeds 
that fuflFered from the fame caufe. 

8. Imuft add fomething remarkable rcfpeding fifii, 
though I know not whether to refer ittathe cold or fome- 
other caufe.. 

From 14th to 24th of May after continued eafterly^ 
winds, fifh were driven on the coaft in fuch abundance that' 
in Rehoboth only two or ' three hundred bufhels were 
daily colleded and eaten by the people. . Some feemed 
at firft to be alive* but far the greater part were dead, 
and many had one eye picked out by the birds while 
floating on the water. . The founds or air bladder, of them- 
all was remarkably diftended,' fo that they could not fink- 
ia the water ; this feemed to be the caufe of their death^r 
ThefefiflLw^re generally feaxrocus,. a few cats and (omtr 
fta troub' 

The vegetable feems to baverfaffbred more than the ani«>^ 
mal kingdoms 

i2^»wi7j. of which there were many large and 
dburiflmit; hiBdgcsr is totally extindL 

The Pink is dcftroyed, except a fcw-Iinall rootf^t co-^ 
vcred',with leavesi^ in narrow placeft;^ 

Grape V4ncs both native and &retgn are- killed, except '^ 
vhere they were ftielteted from, the winds. ^ 

Moft of the ever greens, the fmall Laurel^ the ffdlfy^ the 
juniper J Bdar bufbcs and fome fmall pints have fuflFered < 
Lathe general calamity j and what is fiill more remarka^ 
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ble many young black oaks ;and feme nv hit e-oah from 
twelve feet high and under are deadt in bleak places. 

Sage J Rue^ Lavender^ Prickley pears ^ Southern ivood 
and Silk grajs (a fpecies of the Aloes) are dead to the roots. 
Comfrey roots and Par/ley 2iVQ much damaged, and the 
Catauba tree is killed in all its fmaller branches. Two 
thirds of the Wheat and Rye in our country are loft, and 
Hoar houndi which generally grows all winter, is deftroyed. 

In the fait marfties I found the Jarge triangular grafs 
and the ^r»/ ^r^ generally dead from the roots. The 
marih at prefeat (June) looks red and feems rotten. 
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A Defcription of a nenv Standard for Weights and Mcu^ 
Juresj fin a Letter from Mr. John CookEj q/Tipperary 
in Irelandy to Thomas Jefferson, Es(^ 

DitcdMarT | ^ HE waut of unifofmity in weights and mea* 
a8, I79I- J^ fures iis a fubjedl of general complaint at 
prefent ; it is an infinite fource of fraud, and the great 
obftacle to domeftic.and foreign commerce. 

The firft ftep neceflary to remove this evil, is to appoint 
an univerfal, perpetual, and immutsible ftandard, for length, 
fuperficies, weight, and capacity ; whereby the inftrumcnts 
of meafurement may be adjufted, and alio whereby they 
may be defcribed to diftant countries, and to furure ages* 
: Natural fubftances are incapable of furhiihing otie^crf 
this defcription. Every thing in theimaterial world is m 
a flate of gradual alteration, it differs from itfelf under dif- 
ferent circumftances, and differs from every individual of 
the famefpeciest 

tScneral 
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General and permanent immutability is to be found 
only in our abftraft ideas; and none of thefe can define 
dimenfions but our ideas of geometrical diagrams ; there- 
fore, if we could difcover fuch relations or qualities in a 
geometrical figure, as are peculiar to it, and as would dif- 
tinguifh it from all other fimilar figures, we fliould have 
a corredl ftandard; but as every attempt toaccomplifh this 
has failed, we are obliged to refort to thefe general quali- 
ties of matter which are the moft durable and leaft variable* 

Of this clafs are cohefion, motion, gravity, &c. upon 
the laft of which the following theorem depends, and from 
which alfo Mr. Huygens has deduced the pendulum ftand- 
ard. 

But the pendulum is fubje£t to many imperfedtions; 
the principle of which are. 

I ft That the variation of the weight of the atmofphere 
affefts it. 

2dly. It is of different lengths at different diftances from 
the Equator. 

3dly. It requires a force in addition to its gravity to 
preferve it in motion a fufficient time, and as this may be 
greater or lefs, in different experiments, it may accelerate 
or retard the vibrations, and confequently render the 
length uncertain. 

4thly, Unlefs the pendulum move in a cycloidal arch, 
its ofcillations will not be perfeftly ifochronous, and this 
has not been effeded hitherto. 

5thly. Since the pendulum is a meafure of length only, 
the meafures of capacity and weight, if they be deduced 
from it will be erroneous in a triplicate proportion of the 
errors of the pendulum. 

The two firft of thefe faults are common to the fcheme 
here propofed alfo, and if the following theorem fhould be 

VOL. III. T t thought 
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thought to defervc attention, it is becaufe the ftandard de- 
ducible from it, is not fubjedl to the three laft mentioned^ 
defeds. 

Theorem. 

If there be a cubic veflfel with an aperture in the bottom^ , 
which apc;rturc is in a given ratio to the bafe of the veflel ; 
and if tlie ratio between the weight of the water which 
this veffcl contains when full, and the weight of the water 
difcharged from it, through this aperture, in a given time 
be given, the cube itfelf is given. 

DeMONSTR ATION, , 

No other fimilar veflel will difcharge a proportionate 
quantity through a proportionate aperture in the fame time; 
for if fo, the weights of water difcharged by two fuch cubes 
in the fame time, would be in the fame ratio to their dif- 
charging cubes refpedively, and confequently the weights 
of the difcharged waters muft be to each other, as the weights . 
of the cubes, that is in a triplicate ratioof their altitudes; 
but by the laws of Hydraulicks the weights of the water 
difcharged in the. fame time from different altitudes and 
through diff^erent apertures will be to each other in a ratio 
compounded of the fimple ratio of the apertures, (which . 
is equal to the ratio of the bafis, which is equal to the du- . 
plicate ratio of the altitudes) and the fubduplicate ratio of 
the altitudes; that is, the weights of the water difcharged 
muft be to each other in the triplicate ratio of the altitudes, 
which is abfurd. 

In making an experiment according to this theorem, it 
18 to be obferved that the edges of the orifice fhould be as 
thin as poflible, and that the.veiTel ihould not be fufFered . 



to 
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to difcharge fo much of its contents that the furface would 
approach the bottom. 

It is evident, that by this method, a ftandard may be 
formed for any length, fuperficies, or capacity, and alfo 
for any weight, if the Ipecific gravity of the water made 
ufe of be given. 
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Defcriptionof a Spring-Block, defigned to ajjljl a vejfet 
in Sailing. By Francis Hopkinson, Esq^, of Phi^ 
ladelphia. 

•Honoured nvith the Magellanic Gold MedaU hy an award 
of the Society y in December^ 1 790. 

IT is an acknowledged fad, that when the fhrouds 
of a veflel are braced very tight, fo as to prevent 
the mafts from having any play or fpring, fhe will not 
fail as faft as when her mafts are permitted to bend a lit- 
tle to the impulfes of the wind. The reafon is, that the 
wind is feldom uniform in its force for any length of time; 
and it is impoffible that a fudden encreafe of impulfe (hould 
tnjlantaneoujly communicate a proportionable velocity to fo 
heavy a body, placed in a refifting medium of fo great 
denfity. 

In fuch cafe the veflel is forcibly preffed into or againft 
the water, and is obliged to heel from the blaft, until a 
progreffivc motion, adequate to the force impreffed can 
be communicated to the whole mafs. But thefe fuddea 
preffures againft the water ind this heeling of the veffel^ 
arc great obftacles to faft failing : in as much as they oc- 

Tt a cafion 
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cafion an unprofitable expenditure of the force whichi 
fliould pu(h her forward. 

When a veflel firftrhoifts her fails, although fhe may be- 
in a fituationto receive the full impulfe of the wind, yet 
fhe will not ivimediately proceed with the velocity which. 
Ihe will afterw^ards acquire from the fame force : having 
not yet got under ivajj as the feamen exprefs it. Upon 
the fame principle, when a. veflTcl is failing at the rate of" 
five knots, if a fuddenblaft of wind fliould come, which 
would enable her to make feven knots, flie may be confi- 
dered as being perfedlly ftationary with refpedl to the two 
additional knots, and will require fome time to get under 
nvay as to them.. Now the efFed produced by relaxing 
the fhrouds is, that the maft, receiving the firft impreffion 
of the wind upon the fails, adls as a fpring, and yielding 
to the impulfe, gradually communicates motion to the 
whole veflel, giving her time \o get under njoay^ and oc- 
cafioning an eafy tranfition from one degree of velocity 
to another : fo that her way is not checked by her being 
luddenly urged againft the refifting medium on the accef- 
fion of every new force imprefll^d. 

But the misfortune is, that this advantageous ufe of the 
maft can be exercifed only toa fmall extent ; for, if it is 
allowed too much play, it will be in danger of breaking. 
The objeft of the prefent propofal is to enjoy the fame 
benefit to a greater extent and with more fecurity. 

The mafts, yards and rigging of a fliip receive the firfl; 
impulfes of the wind. All thefe are in fome degree elaftic 
Every twifted rope is a fpiral fpring, and every fpar capa- 
ble of being a little bent. But let us fuppofe that the 
ropes were all compofed of ftraight ftrands, that the mafts 
and yards were inflexible, and the fails made of thin light 
wood; infuchcafe, I fuppofe, that the veflel in failing 
by the wind wo^ld make but little head-way, whatever 

thft 
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Description of a SPRING-BLOCK. ^^;^ 

die fhape of her bottom might be : but would expend 
the force of the wind in heeling and flipping to leeward. 
If this is true, her failing muft be confiderably affifted by 
any means that (hall encreafe the active fpring of her rig- 
ging. For this purpofe 1 have contrived what I call a 
Spring-block, to be applied toallfuch parts of the rig- 
ging as will admit of it with (afety and convenience, and 
where its operation will be moft advantageous; but par- 
ticularly to the flieet-ropes, and, if pradlicable, to the dead: 
eyes in lieu of what are called the chains. 

Defcription. 

A, fig. I, Is a block made in. the ufual manner, having 
a ring or eye B at one end. C, is a fpiral fpring linked- 
atone end to the hook D E and at the other to the ring 
F, which is to be annexed by a ftaple to the timber-head, 
or by fome other means, to the place where it is to be 
applied. The fpring C, muft be of well tempered fteel, 
and proportioned in ftrength to the fervice it is to per- 
form. Within the cavity or pipe formed by the fpiral 
fpring, there muft be a chain oi^, fuitable ftrength called 
a check-chain (reprefented feperate at G) conneded 
by links to the rings D and F. When the fpiing 
is not in adion this chain is flack; but when the 
fpiral fpring is extended by the force of the wind as far as 
it can be without danger of injury; the cheek-chain mufl:' 
then begin to bear, to prevent its further extenfion ; and, 
if ftrong enough, will be an effedual fecurity againft* 
failure. 

Fig. 2. reprefents part of the gun- wale of a floop with 
ihefpring-blocks in adion, one of them hooked to a ftapte* 
in the timber-head, and the other to the corner of the jib.- 

My expedation is thata veflel thus furniftied will be 
lefs liable to heel, that (he will receive the impulfes of the 
wind to better advantage, and fail with a more lively and 
equable motion, than if rigged in the common way. 

Vires acquiret cedendo. li^. XLI^ 
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.^ Botanical dcfcnption of the Podophyllum Diph.yl* 

LUM of .Linnasus^ in a Letter to Charles Peter 

Thunberg, M. D. Knight of the Order ofWafa^ Pro^ 

fejfor Gj Medicine and Botany in the Vniverftty ofUpfdU 

DEAR SIR, 

Read May T ^ the timc of Toumefort, and for many year^ 
x8, 279». J[ after his death, the Anapodophjllon of this 
•great botanift was confidered as a genus of which there 
was known but one fpecies, viz. the Anapodophyllon Cana^ 
den/e Morini. When the name of this plant was after- 
wards altered, by Linnaeus, to that of Podophyllum^ he 
denominated the fpecies, which had beenprevioufly defcrib- 
ed by Toumefort, by Catefby, by Mentzelius, and by fomc 
other botanifts, peltatum^ from the target-fhape of the 
leaves. 

In the firft edition of the Species Plantarum^ tliis is the 
only fpecies oi Podophyllum which we find mentioned, or 
tiefcribed. In thefecond edition, which was publifhed in 
i 762, we find another fpecies, under the name of diphyU 
lum. The two plants now ftand oppofed to each other, in 
^the following concife charadlers : viz. 

^. Podophyllum peltatum foliis peltatis palmatis, and 

2, Podophyllum diphyllum foliis binatis femicordatis, 

Thefe characters have been preferved in all the fubfequent 
'.editions of the Species Plant arum vmA SyJlemaVegetabilium 
ihat I have feen« 

With 
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With thefirftof thefe fpecies Linnaeus could not but have 
been pretty well acquainted, as it had been figured and de- 
fcribed by Tournefort, by Catefby*, by Mcntzcllus, and 
other botanifts, before him, and as he tells us he had an op- 
portunity of examining the living plant. Of theothery//^-^ 
pqfed fpecies of Podophyllum^ his knowledge was much lefs • 
complete. In the Species Plaiitarum^ he mentions it as a na- 
tive of Virginia, on the authority of his friend Mr. Peter 
Collinfon, and gives the following defcription of it, ** Fo-* 
" lia radicalich petiolata^ binata ut in Hymeniea^ glabray in^ - 
" tegerrima^ femicordata^ abfque pediceUis. Scapus r^- - 
** dicalis^ uniflorus^ fru6iu antecedentis^^ (u e. PodophyU - 
lum peltatum). . " Flos mihi norwuifus.^^ 

In the thirteenth edition of the Syjlema iNT^/z/r^, printed 
at Vienna, in 1770, Linnaeus ftill retains the two fpecies 
of P odophyllumy vfhioh I have mentioned: but, at this pe- 
riod, he feems to be uncertain whether his diphylUim is 
aiSually a fpecies of the genus to which he originally re- 
ferred it, as appears from the following words, fubjoined 
to the fpecifick charaiSter of the plant : viz. " an i^angui^ 
" narids fpecies ? cum Folium unicum binatum 6* Scapus 
^^ aphyllus radicalis c5^ Capfula oblonga.^* He then tells 
us that he has not feen the flowers, and that the plant- 
was fent to him (I prefume, either by Colliafon or by Gro- 
novius) as a fpecies of Podophyllum. 

In the quarto-edition of the Flora Virginica of my in- 
duftrious countryman Dr. John Clay tonf, which was pub*- 

liflied 

• Catefby'e figure is not very accurate. 

t The fate of thofe few perfons who have cuhivated bofanlcal knowledge in North- America, 
has been rather lingular. The labours of Mr. John Banider were not inconfidcrablc, but they 
arc fwallowcd up in the extenfive writings of Mr. Ray, and not one botanift in a thoufand 
knows any thing of them. The fervices of Clayton were greater. In collcding, and in in- 
Teftigating the hiftory of plants, his enthufiafm and his induftry were immenfc. He tranfinit- 
cdhis fpecimcns and annotations to Gronovius, who could not have fdund it a difficult taflt to 
arrange the plants into a fyflcmatic form. The Flora yirginica is a refpedkablc work, with 
which no botanift ihouldbe unacquainted. In reading this work, it is a duty which we owe 
to merit to condder the volume as the labour of Clayton and not of Gronovius, who kind« 
]y robbed the Ameriean botanift of the honour of hu difcoTcrics, whilft he reapt the pe^uni'^ - 
ary profiti of bit toils. . 
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lifticdby Gronovius, at Leyden, in 1762, 1 find that both 
the fpecies of Podophyllum mentioned by Linnaeus, arc 
enumerated among the indigenous vegetables of Virginia. 
In this excellent work, after giving the Swedifh natura- 
lift's Ihort fpecifick charader of the Podophyllum diphyU 
lum^ Dr. Clayton adds the following defcription of his 
own: *^ Podophylli vel Nelumbonis fpecies foliis renifor- 
•* mibus, in petiolis longiffimis eredlis e radice immediate 
" egreffis, binatim difpofitis, fubtus glaucis: frudu magno 
•*'. coriaceo lutefcente uniloculari, per raaturitatem ad api- 
" cem operculi inftar horizontaliter dehifcente : feminibus 
" oblongis lucidis fpadiceis. Flores nondum videre licuit^ 
" Maji initio folo fubhumido & fertiliffimo fub arborum 
" excelfarum tegumine, convallibus & clivis montium 
« collegi*." 

This is all the information that I have been able to col- 
left, from the writings of botanifts, concerning the Po-^ 
dophyllum diphyllum of Linnaeus. In the Hortus Kenjoen^ 
Jis of Mr. Aiton, a work which contains excellent de- 
fcriptions of a confiderable number of new, or hitherto 
imperfedly dcfcribed, fpecies of North-American plants^ 
no mention is made of it. I prefume, it muft have been 
unknown to Mr. luffieu, when he publifhed his Genera 
Plantarum fecundum Ordines Naturales dlfpofitay in the 
year 1789, otherwife this able botanift would not have 
omitted the mention of it, in drawing the charaders of 
the two genera Podophyllum and Sanguinaria^ to both 
which our plant is nearly related. Neither do I find any 
mention made of this plant by Dr. Schoepf f, and fome 
other late writers, who 2S\,tx riding poji^hqfte through the 
countries of the United-States, have publifhed volumes 
ofTravelsy &c. 

I have 

• Seepage 8 1. 

f This Gentleman is the author of a trifling work tntltlcd Materia Medica Americana tottj/:* 
mym regni ^egdabilis, Erlang: 1 78 7; alfo of a work, in two volumes odlavo, entitleaJ?c//!« 
durcb eiuige Jcr mittlem undfudlicben -oereinigten Nordamericanifcben Staatcn^ &C. printed^ at tfic 

^[^me place, in the following year, and onoine other publicaciona* 
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I have often fought for this fuppofed fpecies of Podo^ 
phyllum^ in the woods of Pennfylvania. Miflead by Lin- 
naeus, who, at one time, defcribes it as a fpecies of this 
valuable genus, and at another time fcems uncertain whe- 
ther it is not a fpecies of Sangtiinaria^ or Puccoon^ I hoped 
to difcover it in the neighbourhood of its relations, which 
are among the number of the moft common vegetables of 
Pennfylvania, both on the eaftern and on the weftern fide 
of the AUeghaney-Mountains. I fought, however, with- 
out fuccefs. Some of my botanical friends have been more 
fortunate. Mr. William Bartram has feen it, but not in 
flower, in the country of the Cheerake-Indians, where it 
grows abundantly. Another gentleman has obferved it, 
growing on the fide of a mountain, in a rich foil, near the 
river Monaungahela, in the county of Fayette, and 
ftate of Pennfylvania. The fame gentleman obferved 
prodigious quantities of it on the Holften, below 
the north-fork of this river, in the ftate of North-Caroli- 
na. In neither of thefe fituatlons, however, did he fee it 
in flower. 

About two years fince, Mr. Andrew Michaux, an in- 
duftrious French botanift, who has been travelling, for 
fome time, through difi^erent parts of our States, difcover- 
ed this vegetable on the Blue-Ridge, near the head of the 
Roanoke-River, in Virginia. It grew in a rich, loamy, 
humid foil, and generally under the fhades of the large 
foreft-treesof the mountains, fituations correfponding to 
thofe in which it had been difcovered by the accurate and 
indefatigable Clayton, many years before him. Mr. Mi- 
chaux fays, the plant did not feem to have an extenfive 
fpread, but that it was very common in two particular 
places. He did not fee it in flower. 

From a root of this vegetable, which was fent to Mr. 
William Bartram, by Mr. Michaux, there was produced 
VOL. m. Uu a fine 
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a fine fpecimen, which flowered in the beginning of the 
fpring of the year 1791? in the neighbourhood of Phila- 
delphia. Mr. Bartram and myfelf carefully examined the 
plant, in the various ftages of its growth, and, together^ 
made the drawings which accompany this letter. 

Before I proceed to the more immediate defcription of 
this plant, 1 think proper to obfervc, that although it has 
already been difcovered in feveral different parts of North- 
America, it is by no means fo common a plantas the Po^ 
dophyllum peltatum and Sanguinaria canadenfts. I have 
never feen an extenfive tra£t of our country in which thefe 
plants were not to be found. They extend from the top 
of Canada to the termination of the higher grounds of 
the two Floridas.— Hitherto, I have not learned that the 
Podophyllum diphyllum of Linnaeus has been difcovered to 
the eaft of the great ranges of our mountains. No 
iriCQtion is made of it in the lift of the plants growing in 
the vicinity of the town of Lancafter, in this ftate, by my 
friend the Reverend Dr. Muhlenberg, than whom no man 
has ftudied the vegetables of a diftridl with more elaborate 
attention, and happy fuccefs*. Dr. James Greenway, 
a very refpedable botanift, who refides in Virginia, has 
never feen our vegetable in that ftate. 

I am far, however, from aflerting that this plant is not a 
native of the Atlantic parts of North-Ameriqa. The rich 
and happy countries of this great continent have, as yet, 
been very imperfedlly explored. America has, indeed, 
produced fome few men of talents, who knew nature, and 
who loved her. Clayton, and the two Bartrams + have 
done much. But an ocean of undifcovered pearls remains 
to be inveftigated. The eleftricity of your immortal Lin- 

nd 

• Sec this gentleman's Judex FUnt LancaprUmfis, 

f John Bartram and his fon William Bartram. The father has paid the debt of nature \ 
the fon flill lives, a« a flrong proof that great natural genius will triumph over tlie difficult-* 
i^ ariiinfi^ out of the want of education, and that the iludy and contcmplatiqa of nature «F0- 
iavourablc to the growth of utcsixTe bcficvolcncc and Yirtuci 



PODOPHYLLUM DIPHYLLUM LINN. J39 

ne has hardly been felt in this Ultima Thule of fcience* 
Had a number of the pupils of that great man fpread 
themfelves along, and fettled in, the countries of North- 
America, the riches of this world of natural treafures 
would have been better known. But alas ! the one only 
pupil of your predeceffbr that has made choice of Ameri- 
ca as the place of his refidence, has added nothing to the 
flock of natural knowledge. Video meliora. 

But, I return to my plant. — its class and Order. 

I had an opportunity of examining four flowers of this 
vegetable : they arofe from one common root. Each of 
thefe flowers was furniflied with eight ftamina, and with 
one piftillum. From this examination, I ventured to in- 
form feveral of my friends, as well foreign as domeftic, 
that the Podophyllum diphyllum of Linnaeus belonged to 
the clafs and order OHandria Monogynia of the fexual 
fyftem, and that it fhould ftand between Mimufops and 7r^- 
p£olum. More obfervations, however, are probably want- 
ing to enable me to afcertain, with certainty, this part of 
the hiftory of the plant. Perhaps, the number of the 
flamina, in particular, is not definite*. But on this head, 
another fummer will enable me to give you more certain 
information. 

Its naturai, class and order* 
I think, it is a matter of much more confequence to 
afcertain the place of our genus in fome natural fyjlem of 
vegetables. I would not wifli you to think, from this ob- 
fervation, that I undervalue the fexual method of Linnae- 
us. This is fo far from being the cafe, that I am an im- 
plicit believer in the doctrine which aflerts the exJfteact 
of fexes in vegetables, and the neceffity of an iotercourfe 

U t 2 between 

• Since this letter was written, a number of flowers has been produced in the garden of Mr. 
John Bartram, near Philadelphia. In every in^ance, they were fumifiied with eight ftami- 
na, and one piilillum. I prelumc, therefore, the place of this plant in the fyftem of Linn«u9 
M now well aiccrtaincd* 
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between them for the purpofe of perpetuating the fpecies* 
I, moreover, greatly admire the fyftem of your country- 
man. In moft refpefls, it is preferable to the method of 
Tournefort, or of any other botanift. But» ftill, I cannot 
help wilhing that the day may arrive, and, if the phyfici- 
ans of Europe continue to cultivate botany as fomeof them 
have done, it will arrive, when the fexual arrangement 
fhall give way to a more natural method, one in which 
the order, or aflemblage, of nature will be purfued more 
rigoroufly than it has been by Linnaeus. I would hardly 
venture to fpeak with fo much freedom to any other 
pupil of Linnaeus. You, Sir, have fliown, by the plan 
which you have purfued in your excellent Flora Japonica^ 
that you do not implicitly follow the rules of your mafler. 
Your fuppreffion of the four clafles Gynandrta^ MQnorciaj 
Dioeciaj and Polygamiay has always appeared to me to 
be a moft judicious ftep. 

The plant under confideration would be very well plac- 
fed, between Sanguinaria and Podophyllum^ in Linnaeus's 
twenty-feventh natural order, called Rhoeadae. In the 
Genera Plantarum fecundum Ordines Naturales difpoftta of 
Mr. Juffieu, a work of extenfive merit, it will have a ve- 
ry natural fituation in the thirteenth clafs, denominated 
Plant £ Dicotyledones PolypetaU. Stamina Hypogyna; and 
in the fecond order, viz. Papaveracea.^ Its aflbciates, in 
this order, will be Sanguinaria^ Argemone^ Papaver^ Glau^ 
cium^ Chelidonium^ &c. 

The Generic Character. ' 

Calyx. A perianthium, confifting of three, four, or 
five (moft generally of five), equal, concave, and lanceolate 
leave^i or pieces, rather ihorter than the coroHai of a 

pale 
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pale rofe-colour, and falling off fome time before the 
expanfion of the flower. 

Corolla. The corolla confifts of eight, lanceolate, or 
narrow, ovate, pointed, fome what concave, and fpreading 
petals. In figure, they refemble the fegments of the 
flower-cup, but are larger. 

St AMiNA* The filaments, or threads, are eight In nunb- 
ber, fimple, flender, much ftiorter than the corolla*, and 
inferted into the receptacle.' Thi? Ant her (C are flat, large^ 
ere£t, oblong, and incurved. 

PiSTiLLUM. The germeri, or feed -bud, is fuperous, 
large, oblong, or ovate. The ftyle is cylindrical, thick, 
and fomewhat fhorter than the filaments. Tiie ftigma.is 
fleftiy, radiated, or crifped.. 

Pericarpium. a large capfiilevturban-flwipcd, pimp- 
led, tapering towards the lower part, thin, unilocular, and 
divided, on the pofterior part, by a longitudinal ridge. It 
fplits, or opens, by a tranfverfe future, or lip» which 
is more than one half the circumference of the upper part*. 

Semina. The feeds are from twelve to twenty ia 
number, lying loofe. They are nearly ovate, and fmooth. 

The foregoing defcription is not, perhaps, in every re^ 
fpefl:, as accurate as I could wifti. Future obfervations, 
however, wull enable me to render it more worthy of your 

noticefi 

Its name. 

From the account which I have given of this plant, I 
have little doubt that you will agree with me in confider- 
ing it as a genus, diftin<3: from the Sanguinaria and 
the Podophylbitn^ to both which, however, it muft be 
confefled, it bears confiderable relation. As I have not 

found 

• They arc about oii< fifth of the length of the corolla. 

f bince the letter was urkten, a greater nuirbcr offlowersof this plant have been examin- 
«d. In confcquence of this exaniinadoD, I do not find any neccflity for altering, in tlv^lc^il^^ 
^le defcription which 1 have given. 
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found It defcribed by any authors, except Linnaeus and 
Clayton, neither of whom had feen the blowers, and as it 
18, certainly, a new family, Ttake the liberty of making it 
known to the botanifts by the name of 

JEFFERSONIA, 

Tin honour of Thomas JefFerfon, Efq, Secretary of State to 
:the United-States. 

I beg leave to obferve to you, in this place, that in 
impofing upon this genus the name of Mr. JefFerfon, I 
have had no reference to his political charadter, or to his 
reputation for general fcience, and for literature. My bu- 
fmefs was with his knowledge of natural hiftory. In the 
various departments of this fcience, but efpecially in bo- 
tany and in zoology, the information of this gentleman 
is equalled by that of few perfons in the United-States. 

Of the genus which I have been defcribing, we,.asyct, 
know but one fpecies, which I call 

Jeffersonia Binata^ 

The root of this plant is fibrous, very l^ranching, of a 
palc-brown, or dirty-yeTlowifh, colour, and confifting of 
a cortex, or bark, and a woody part. This ligneous por- 
tion is of a more lively yellow than the bark. The fibres, 
including both bark and wood, are not, in general, thicker 
than a common pin. 

The Jialks are feveraL: they do not branch out at all, 
but proceed immediately from the crown of the root, fup- 
porting the leaves, and the flowers,. Both thefe leaf and 
dower ilalks are naked, commonly about a line in thick- 
nefs, finooth, and of a dark green, fomewbat purpliQi, 
colour. After the falling off of the flower, the ftalks, as 
well as the leaves, jScc. cncreafe,, very confiderably, in 
ifize. 

The 
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The leaves are binate, or two-lobed, each lobe being 
J&>mewhat of a femi-cordated form, very entire, fmooth^ 
and of a fea-green colour on the under fide. The princw 
pal nerves are five in number, in each lobe. 

The j^ozver-cup has been*already defcribed. 

The corolla^ or flonver^ is of a fine white colour, and! 
ftands eredt, or horizontal, on the fummit of the flower-* 
ftalk. There is never more than one flower on the fame 
ftalk. 

The filamenti have been fufficiently defcribed. Thfc 
anther^^ oTfummitSy are yellow. 

The />/)?// has been defcribed, as has, likewifc. 

The feed'vejfel. 

The Jeeds are nearly of a chefnut-brown colour. . 

Oc5EEV,ATiON8. 

The common height of the plant, whilft in flower, is 
about fix or eight inches : after the fall of the flower, it 
often grows a foot, or fixteen inches high. The flower con- 
tinues, for feveral days, in perfcftion and beauty, during 
which time the germen is vifibly enlarging. The petals 
now fuddenly fall off, leaving the germen eredt upon the 
fummit of the ftalk. This vifcus encreafes in fize very 
rapidly, changing its fi^;ure daily. When it is about three 
fourths of its mature fize, it is nearly of an obovate, or 
turbinated, form, fomewhat comprefled on one fide. 
During this ftage of its growth, we plainly difcern the 
tranfverfe future, or lips of the incifion^ mentioned in 
the generic charadler. When it is completely ripened, the 
feed-vcflel opens, pretty fuddenly, at this tranfverfe future, 
upon which the fuperior part rifes up, and now it appears 
like a cap, or helmet, discovering the naked feeds, lying 

loofe^ 
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loofe. The feeds are to be difperfed. The ftalk fupporthig 
iheir capfule becomes cernuous, or bends downwards, the 
bending being made a little below the protuberant part of 
the ftalk,which I have reprefented in tlie diflFerent figures 
of the feed-veflel, &c. 

The feed-veflel is, for fome time, of a green-eolour : 
as it advances in fize, and age, it changes its colour, be- 
coming, at length, of a yellowi(h-hue. 

In the garden of Mr. Bartram, before mentioned, the 
Jefferfonia binata flowers early in the fpring. The feeds 
ripen before mid-fummer. Soon after this period, the 
plant withers and decays, but the root continues to live, 
at a fmall depth under the furface of the ground, encreaf- 
ing, by ofFfets, on all fides. 

As 1 have not had an opportunity of feeing the young 
plant arifing from the feed, I can fay nothing refpeding 
4ts placentation. 

I confider the fcience of botany as being fo intimately 
.connected with medicine, and with other ufeful arts, and 
I am fo unfriendly to the mere nomenclatural part of the 
fcience, that I once refolved never to exhibit my defcription 
of a new plant, unlcfs I could, at the fame time, give fome 
certain account of its properties in medicine,its ufe indict, 
or in dying, &c. I have, however, been obliged to alter 
my determination; for oi xht Jefferfonia binata I knov7 
nothing that will ferve to illuftrate its hiftory in either of 
thefe refpe(3;s. It is, however, worthy of obfervation, 
that the root of this plant bears a very flriking fimilarity^ 
both in tafte and in fmell, to the root of our May^Apple^ 
iht Podophyllum peltatumoilAViTiTitxx^ This tafte is ra- 
ther naufeous and bitter, and the fmell powerful, and not 
agreeable. 

The Podophyllum peltatum is a plant much efteemed by 
ihe Cheerake, and other tribes of North-American Indi- 
ans. 
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ans. Its root is ufed as a purgative, emetic, and anthel- 
mintic. I have made a number of experiments with this 
vegetable, an account of which, together with an engrav- 
ing of the plant, I propofe to publifh, at a future period. 
Meanwhile, I beg leave to obfcrve, that it generally 
proves purgative, though I have known it, in feveral ca- 
fes, to operate as an emetic*. The common dofe for an 
adult is from eighteen to twenty grains of the dried root, in 
powder. The advantages of this medicine over the Jalap 
I have often experienced in my praftice. In ihtjirji place^ 
being one of the mod common vegetables in the United- 
States, it may always be had without the fear of adultera- 
tion, or of injury from worms, &c. fecondly : it operates 
in a fmaller dofe than either the Jalap or Rhubarb : third-- 
ly : it does not fo frequently as the Jalap prove emetic : 
fourthly : it is not fo liable to gripe as this laft-mentioned 
vegetable, and lajlly^ it is not fo naufeous as either the 
Jalap or the Rhubarb. I think, it is poflefled of fomc 
degree of an anodyne, or narcotick, quality. 

I fliall endeavour to procure a quantity of the root of 
the Jcfferfonia'i and fhall inftitute a feries of experiments, 
with the view to difcover its chemical nature, and its ef- 
feds upon animal bodies. Meanwhile, I am induced to 
believe, that I fhall find it poflefled of nearly the fame 
properties as the Podophyllum peltatum. 

Xx I think, 

* ! do not well know how it has liapplnedi that the root of the Pa hphyllum peltatum has fo 
fenerally been conlidered merely as an emetic. It appears from Catelby, that it is called 
I^'cacuanba in C irolina, and this cithor fpcaks of it at an emetic. Tbe Natural Hifttry •f 
CarofiftJt &c. vol. I. p. 24. Dr. Schoepf, vhofcldomhas aiiy thing good of his own, fol- 
lows Carciby in nttrihutin^ to this plant only an emetic property. Of its purgative quality, or 
of the dofe , he f lys nothing. Sec the Alateria ATcirca Americana pet'i^imitm tesni veTdjbiii*^ 
p. 86. A more rei^e ^ablc philofophrr, the Count Cafugliuni, h:is Hkrwlfe (alien mto the 
lame error. StC fiog^io r.egU Staii UuiiidiU* America SetUrttrioi,aU/atU ncgli anni 1 785, 17^6, 
c 17S7. To mo ft COD Jo, r. 3? 9. Milano 1790. A5 I had not an of portunity of fee'np: this 
gentleman's travels until nft» r this paper was partly printed, I may be cxcufed for meationinv 
here, what would have brcn more properly taken notice of at page 336, that the Count Ca£ 
tiglioni did not difcover the Podophyllum dipb^Uum^ in the courie of his travels. " II Linneo** 
fays he, *' ne annovera un* altra tpecie fottoil nome di Podopbyllum dipbyllum fcoperta dal. Slg. 
'< CcllinfoH neUa Firginia, ma non avendola to veduta, ne ellendo (lata oen determinata d^lfo 
" fteflb Linneo, che pone in dubbio fe poiTa effere una fpecie di SaH^tunaria^ non nc far 6 altra 
** menzione.*' See VUggio ntgli Stati l/iuti^ &c« torn. a. p. 329. 
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I think, It was the genius of Linnaeus which firft fug* 
gefted the idea that, with refpe£t to vegetables, the bufinefs 
of creation is nol Jiationary : or, in other words, that new 
plants are conftantly creating from the admixture, or union, 
of two diftind fpecies, either of the fame, or of a different 
genus. 

This idea of your illuftrious countryman has received 
very powerful confirmation from the difcoveries which 
have been made, of late years, in various parts of the globe. 
In America, I have obferved a confiderable number of 
thefe new, or hybridy vegetables. Our woods, our fields, 
and our meadows, are full of them. It is among the 
plant (B fyngenefie^ more efpecially, that I have obferved 
thefe hybrid plants, the offspring of promifcuous cohabi* 
tation. The genera Solidago and After are, with us, two 
families of baftards. Several of the fpecies of thefe genera, 
defcribed by Mr. Alton, in his excellent Zfor/«x Kenvenfisy 
evidently belong to this clafs. 

I have fometimes imagined, that the plant which is the 
more immediate fubje£t of this letter is alfoan hybrid. It 
is, certainly, a beautiful example of a connecting medium 
between Podophyllum and Sanguinaria. Its calix is fome- 
times three-leaved, which is the uniform number of the 
leaves of the calix of the Podophyllum. Thefe leaves, ia 
both plants, are coloured, and concave. The root of both 
has the fame fmell, and tafle. To the Sanguinariaj our 
plant is related in the following charaders. The calix, in 
both, is (horter than the corolla, and falls off before the 
expanfion of the flower : the petals are eight in number : 
the filaments are (horter than the corolla : the fligma is per- 
fiftent. But the relation of the Jefferfonia to the two ge- 
nera, juft mentioned, is, perhaps, ftill greater than it ap-^ 
pears to be, from the mere circumftances which I have 
taken notice of. The fades plantarum^ ^s Xinnasus haa 
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very well exprefled the idea, th^ phyfiognomy of plants^ as 
I caJl it, is a matter which it is not neceffary a man (hould 
be a very minute botanift toobferve. Almoft any perlbn 
who Ihould fee the Jefferfonia^ the Sanguinaria^ and the 
Podophyllum^ growing together, either before, during, or 
after, the time of flowering, would immediately difcover 
their family-relationftiip : 

■ facies non omnibus una 

Nee diver/a tamen^ qualis decet ejfe fororum. 

I fhall conclude this long letter with exprefling a hope, 
that it will not prove altogether unentertaining to you; 
for I cannot but fuppofe, that every attempt (mine, I know, 
is an humble one) to encreafe the mafs of that amiable 
fciencc which we both cultivate, will be acceptable to the 
fuccelTor of Li n NiB u s . 

I have the honour to fubfcribe 

myfelf. Dear Sir, Your obliged 

friend, &c 

BENJAMIN SMITH BARTON. 

Philadelphia, April 19th, 1792. 

Explanation of the Plate* 

N\ I. The plant, of its natural fize, during the time of 
flowering. 

N\ 2. 3. 4 and 5* Different views of the fecd-vqffel. N^ 2 
and 3 reprefent the horizontal lipf or future, which af- 
terwards opens, difcovering the feeds, lying loofe, as in 
N^. 5. N^, 4. exhibits the ridge on the pofterior part 
of thefeed-Tefieh 
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N^ 6. A leaf, of the common fize, after the flower has 
fallen, and the feed-veflel is ripe. Some of the princi- 
pal nerves of the leaf are reprefented. 

N^ 7. The germen, or feed-bud, with the ftyle, and ftig- 
ma, of the fize they appear a few days after the falling 
off of the flower. «. 

N''. 8. One of the leaves of the flower cup; 

N*. 9. A feed, of its natural fize, when ripe. 

N^ 10. A filament and anthera, of the natural fize. 

N^ 1 1 and 1 2. The antherac, at the time of their Ihed- 
ding the pollen, or fecundating dull, burfting laterally. 



N^. XLIL 

Obfervations on the conJlruElion of Hofpitalsy by Mr. Le 
Roy. Member of the Royal Academy of Sciences — 
(ExtraSiedfrom an EJfay on the fuhjeSly nvhich^ nvith 
feveral elegant plansy ivas tranfmitted by the author to 
the Society J but could not be inferted entire^ as it con-- 
tained many remarks of a Iqcal nature^ refpeSiing Far is. 
'—only. 

TH E conftruftion of Hofpitals is in general ob- 
jcdionable, either becaufe many of the wards 
do not admit of perfefl ventilation, or becaufe the air paf- 
fes from one patient over another, by which means qon-. 
tagious difeafes are often fpread. 

To avoid thefe inconveniences, a large Hofpital fliould 
confifl of didind and fqperate buildings, each forming one 
ward, erected upon arches or columns; at a confiderable 

height 
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height from the ground, and ranged at a dlftance from 
each other, like the tents of an encampment. 

The cieling or roof of each ward (hould be formed into 
a number of fpherical arches according to its fize, the^ 
crown of each arch being in the middle of the breadth of 
the ward, and opening into a funnel like a common chitn^ 
ney, which fliould be fupplied with a vane, (refembling 
that we call a cow) fo that it may always open to leew- 
ard. 

In each floor, midway as to breadth, fhould be a row 
of holes at fuitable diftances from each other, to admit air 
from below, fo conftru£led that the quantity of it may 
be regulated at pleafure. 

In confequence of this ftrufture there mud be a conftant 
change of air, for that which is in the lower part of the 
ward, being warmed by the patients and nurfes, and the 
neceflary fires, will afcend, and in confequence of the fphe- 
rical conftrudion of the roof, will be diredled to the open- 
ings in it, and flow through them, while the holes in - 
the floor will afi^ord a conftant fupply of frefli air, which^ 
will move rapidly as it enters the room fo low. 

A number of arches with openings is preferable to a 
Angle arch in the center, becaufe the air in pafling from 
the extremities of the room to the center flows, from one 
patient over another — and a phne or flat cieling, even 
with apertures, is improper, becaufe the upper air at a dif— 
tance from the apertures cannot move to them. 

The rooma may be warmed by placing grates or ftoves 
over thefe holes in the floor, and no bad eff^edt can be pro- 
duced by the fire as the air and vapours will afcend from 
it and go off^ by the holes in the cieling — If it be neceflary 
to quicken the circulation of air, either on account of the 
fluggiflinefs of the atmofphere, or of the contagious na- 
ture of any difeafes in the ward, fmall fires may be fixed 
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in grates or ftoves near the openings in the cieling, to in- 
creafe the motion of the air. 

To prevent the fpreading of contagion, as well as to 
keep the fick from beholding the fufferings of each other, 
a fcreen of fuitable height ihould be placed between each 
bed. 

For contagious difordersand furgical cafes, there {hould 
be a number of wards, at a diftance from the Hofpital, 
and to leeward of it with refpeCt to the^prevailiug wind*. 
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NAMES OF THE DONORS. 

1786 Presents. Donors. 

June. Specimens of Sal mirabile Glauberi^ MeiTrs. Chriftopher Jun.* 

and Sal Ammoniac, prepared at an and Charles Marfhall^ 

Elaboratory, in Philadelphia. proprietors of thcEla- 

boratory. 
^(w. . Sundry publications by a Society at Cerclc des Philadelphes. 

Cape Francois, called Cercle des 

PhiladAphes. 
Model of a machine for clearing Mr. Ebenezer Robcrtfon 

wells, &c. of pernicious damps of Philadelphia, the in- 

or fixed air. ventor. 

Model of a bridge on an improved Mr. John Jones, of Dela« 

conftru£lion. ware State, the inventor. 

Bee. An extraordinary large tooth, of fomc David Rittenhoufe, Efq. 

unknown fpecies of animal, (which 

appears to have been of the gram- 

iniverous kind) found at Tioga, 

on the banks of the Sufquehannah. 
1787 
Jan. An elegant copy of the Medical Cont^ The Editor. 

mentaries ; in 10 Vols, publifhed 

by Andrew Duncan, D. D. of 

Edinburgh. 
Feb. Ten guineas towards compleatingthe Benjamin Vaughan Efq* '. 

Society's Uall. of London. 

Marcb^ . 
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1787. 

March. 



April. 



May. 



Presents. 
Two hundred guineas, for the pur- 
pofe of eftablifhing an annual pre- 



Aug. 



oa. 



mium. 



Specimens of White glafs^ made at 
a glafs4ioufe lately erefted near 
Albany. 

A Defence of the Conftitutions of 
government of the United States of 
America, by John Adams, L.L.D. 

An enquiry into the original ftate and 
Formation of the Earth, 2d editi- 
on — ^by Mr. JtJhn Whttehutft. 

Trafts mathematical and philofophi- 
cal — ^by Mr. Charles Hutton. 

Catalogue of 1000 Nebulae or cluf- 
ters of (lars — by Mr. Herfchel. 

Fifty pounds fter. towards complet- 
ing the Society's Hall. 

Ten guineas towards completing the 
Society's Hall. 

A treatife on fome part of the theory 
of the planets, by Dr. Minto of 
Long-Ifland. 

A portrait print of Lord Napier, the 
famous inventor of Log^ithms. 

Experiences fur les Vegetaux, par 
John Ingen-haufz, M. D. 

Lettre de M. Benjamin Franklin, a 
M. David Le Roy of Paris. 

Lettre a M. Franklin fur les navirc 
des ancientes, &c. par M. Lc Roy 

The Anatomy of the abforbing vcflcls 
of the human body \ by William 
Cruckfhank. 4**. 

A number of Indian fpear-ftones 
lately found depofited in the mud, 
near the river Wye, in Maryland. 



Donors. 
M. John Hyacinth dc 
Magellan, of London. 

Mr. Daneufville,thepro-« 
prictor of the glafc- 
houfe. 

The author. 



The author. 

The author. 
Dr. Franklin. 

Hon. Henry Laurens, of 

South-Carolina. 
Mr. Wm. Vaughan, of 

London. 
The author. 

The Earl of Buchan. 

The author. 

M. David Le Roy. 

The author. 

Benjamin, Smith Barton, 
M. D. 

Beale Boardley, Efq. 
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1787. Presents. 

Ocf. Principles of eleilricity ; by Lord 
Mahon. 40. 

Remarks on Mr. Brydone's account 
of a remarkable thunder-ftorm, in 
Scotland; by Charles Earl of 
Stanhope. 

Obfervations on Mr. Pitts, plan for 
• the redudlion of the national debt 5 
by Charles Earl of Stanhope. 

Abhandlungcn der Bochmifchen Ge- 
fellfchaft der WilTenchaften, auf 
dasjahr 1785. 

Monatliche Bcytraege, der bildung 
3 copies. 

Memoirs de 1' Academic royale des 
Sciences de Turin, annees 1 784 — 
1785 — 2 vols. 4^ 

Nov. One hundred pounds, in addition to 
a like fum formerly fubfcribed 
towards the Society's Hall. 

An attempt towards obtaining, in- 
variable meafures of length, capa- 
city, and weight, by John Whit- 
hurft of London. 
Dec. Memoire fur un nouvel equipage de 
Chaudiercs a fucre, pour les Co- 
lonies; invente par M. Belin de 
Villencuve, Membre de la Cham- 
bre d' agriculture, du Cap. 

Loix et conftitutions des Colonies 
Francoifes de TAmerique, fous le 
vent. 5 Vols. 4** par M. Mo- 
reau de M. Mery, Counfeiller au 
Counfeil fuperieur du Cap Fran- 
cois. 

Traite de la culture du nopal et de 
Teducation de la Cochenille dans 
les Colonies Francoifes de TAme- 
VOL. m, Y y 



Donors. 
Earl of Stanhope. 

The author. 



The author. 

Dr. Franklin. 

Dr. Flanklin, 
Dr. Franklin. 

Dr. Franklin. 

The author. 

The Author. 
The Author. 



M. Arthaud. 



nque 



354 D N A T I 

1787. Presents. 

rique — ^precede d'un voyage ^ 
Guaxaca : par M. Theiny de Mon- 
ville, 2 \\h. 8^ 

Dec. Theorie de Tcducation; par M. 
Grivel of Paris. 3 Vols. 8^ 
M^mcircs du Mufe de Paris. 
Difcours prononcee a Touverture de 
la premiere feance publiquc du 
cercle des Philadelphes; Cap- 
Francois. 
Drawings of the light houfe at Ply- 
mouth; by Mr. Edmonilone. 
1788 A drawing and defcription of a ma- 
^afu rine Chevaux de Prize ; by Mr. Ro» 
bcrt Erlkine, F. R. S- 
A drawing of a boat to fail on ice, 
ufcd in fome of the Northern 
countries of Europe. 
A copper plate print of unNouveau 
Quartier de redu£lion; with a 
pamphlet explaining its ufe, par 

M. Le B de I'Or, profeffeur 

de Mathematiqucs, Paris. 
^pril The Obfervations, &c. of Mr. John 

Hunter, of London. 
May Elemens de Fortification: par M. 
Le Blond. 
Scaliger de Subtilitale. 
Pfeudo-fridericus Johanni$ Hilde- 

brandi, &c. 
Georgii Fabricii Rom. Antiquitatis 
Monumenta, &c. 
yufte A copy of the old and new Teftament 
in fliort hand. 
Forme du Government de Suide. 
^ug. Two Hygrometers on a new. conftrvc- 
tion. 
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The Author. 

M. Moreau. 
M. Arthaud* 



Dr. Franklin. 
Ditto. 

Ditto. 

Ditto. 



The Au&or. 

Mr. Mathew Carey, of 
Philadelphia. 
Ditto. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 
Mr. Nairae of Londoti» 
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1788. Presents. 

jAug. Opufcules dc Phyfiquc animalc et vc- 
getale; par M.L' Abbe Spallan- 
zanetraduitsderitalian^Tom i, 2. 

Experiences pour fcrvir \ U Hit 
toire de la generation des animaux 
et des plantesj par M. L' Abbe 
Spallanzane. 

Experiences fur la digeftion de 
I'Homme, et de differentes efpe<^ 
cies d' animaux; parM. L' Abbe 
Spallanzane. 

Lettera dell Abate Spallanzaoi JL 
Prof, di Stor. Nat. E. Pres. del 
R. Mufea Kell' Univerfita di Pa- * 
via Al fig. Marchefe Lucchefini^ 

Fados de la Academia Real de la 
Hiftoria, 1739, 1740, 1741--^ 

Informe fobre el Lugar de las fepul- 
turas. 8^ 

Johannis Genefii Scpulvida opera, 
4 Vols. 4« 

Enfayo fobre los Alphabetos de las 
letras defconocidas en*las mas anti- 
guas Medallas, y monumentos de 
Efpana, por Don Luis Jos. Vil*- 
afquiz, 40^ 

Memoire di Mathematica e Fifica 
della Societa Italiena, 3 Vol. 40^ 

Elementa d'Agricoltura di Lodovico 
Mitterpacher, di Mittemburg^ 
ill and 2d Vol. 80. 

Richerche fulla natura e fugli u(i del 
fucco gaftrico en medicina e en 
C3iirurgia; di Baffiano Carttrinatc. 

Atti della Societa PatrioCica di Mi« 
hn6. Vol. I ft. 40^ 

Diflertazione fulla ^ortatura de GeK 
C. By Don Gerolamo Brum« 



Donors, 
•Patriotic Society at 
Milan. 

Ditto. 



Ditto. 



Ditto, 



M. Campomanes of 

Madrid. 
Academy of Hift. at 

Madrid. 
Ditto. 

Ditto. 



Patriotic Society at Mt* 
Ian. 

Ditto. 



Ditto. 

Ditto. 
Ditto. 

Raccolta 
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1789. Presents. 

Aug. Raccolta d'Opufcali fuUa fcienze e 
fulla arti, i Vol. 40. 

Inflitutes of Phyfics ; by John An- 
derfon, Prof. Nat. Phil, in the 
Univerfity of Glafgow, 80. 

Sept. Fragmens de Politique et dc Litera- 
ture ; par M. Mandriilon of Am-. 
fterdam. 

Richerches, memoires, et obfervati- 
ons fur les maladies, epezootiques 
de St. Dominique; recueilles et 
publies par le Cercle des Philadel*. 
phe$ du Cap. 

Diclionarie Efpa'nol, Latino-Aribi- 
go, I ft. Vol. folio — By M. Cam- 
pomanes. 

Experiments and obfervations relat- 
ing to various branches of Nat. 
Philof. Vol. 3d. by Dr. Prieftly. 
Or?. Etat des Finances de St, Dominique 
par M. de Marbois. 

An account of the life writings and 
inventions of John Napier of Mer- 
chifton. 

EfTays; by Dr. Percival — ift. Vol. 
Nov* Swediaur's obfervations on venereal 
complaints. 

A pamphlet in French on the fubjeft 
of the influence of atmofpheric 
eleftricity on vegetation. By Dr. 
Ingen-haufz. 

Confiderations on tlie relative fitua- 
tions of France and the United 
States; by J. P. Briflbt de War- 
villc. 
March. Thelliftory of France; by Velly,. 
. VillaiAct, and Garoier,-^— in French 
21 Vols. 
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Donors. 
Patriotic Society at Mi* 

Ian. 
The author. 



The author. 

Cercle des Phlladelphes. 

The author. 

The autlior. 

The author. 
Earl of Buchan. 



The author. 
The author. 

Dr. Franklin. 



The author. 



Mr. P. S. Du Ponceaui. 
of Philadelphia. 

Popc$ 
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1789. 
March. 



April 



April. 



May. 



Presents. 

Popes Eflay on Man, in five languages 
— all poetical tranflations. 

Hiftoire du Commerce, et de la Na- 
vigation des peuples anciens et 
modernes, 2 Vols. 

Lockes Eflay on Education; tranflat- 
ed into the Ruilian language. 

The military ordinances of the king 
of Spain — in the Spanifli language 
4 Vols. . 

Vida de Dom Joao de Caflro, fourth 
Viceroy of the Indies-r-in the 
Portuguefe language. . 

Selc£l extradls from Youngs Night- 
Thoughts — in the Portugues lan- 
guage. 

The proceedings on the reftoration 
of the French parliaments in 
1774; being a colleftion of ori- 
ginal ftatc papers. in French. 

A colleftion of pamphlets on the 
late commotions in the Nether- 
lands — in Low Dutch. 

A dictionary of the French and Por- 
tugues languages. , 

Oeuvres de M. Thomas, de TAcade- 
mie Francoifc, 2 Vols. 

Diflcrtation fur le Moyen de confer- 
vir le papier de la piquere des in- 
fects. 

Model of a filk-reel, . 

Cafes and obfcrvations by the Me- 
dical Society of New-Haven, in 
C(mn:^icut. 

A print ::d bc^ok the leaves of which 
are 1 • iv* ^ of the roots and bark of 
diiycreut tress and plants, being 



Donors. 
Mr. P. S. Du Ponceau. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. . 
Ditto. 

Ditto. 

Ditto. 

Ditto. 

. M. Arthaud. 



Mr. Edward Pole of Phi- 

ladclphia. 
The Medical Society, &c. 



St. John Crevacoeur the 
inventor. 

the 
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oa. 



Dec. 



1790 

Tib. 



Presents. 
the firft cflay of this kind of m^nu- 
fafture. 

A fpecimen of pctrolium, found in 
confidcrable quantity on a branch 
of the Allegeney, called Oil Creek, 

Firft Vol. of theTranfaftions of the 
Royal Irifh Academy. 

Specimens of coal, white vitriol, 
flate, brick burnt flatc, Allntti, ni- 
tre, freeftonc, and Indian pottery, 
lately found in a bank rtcar Waih- 
ington, in Pennfyivania. 

An Eflay on the powers and mecha- 
nifms of nature; by R. Young. 

Specimens of the papytus of Syra^ 
cufe. 

Method of recovering perfons appar- 
ently dead — in Frertch ; by Bafro- 
nde Hupfch, of Cologne. 

An almanac of the ifland of St. Do- 
mingo, exhibiting a compleat view 
of the prefent ftatc of the Trench 
Colony in that Ifland. 

A fpecimen of Weft-Iridia Cinchona. 

A fpecimen of Cinnamon, the growth 
of Jamaica. 

The fhell and feeds of a fpecies of 
the bread-fruit, lately obtained 
from thelfle of France, ^nd known 
in the Weft-Indies by the name 
oi paindeJingeyOX Jack^read fruit* 

Memoirs of the royal Academy of 
Sciences at Turin, for 1786 arid 
1787. 

Nouvelles experiences ct obfervati- 
ons fur divers objefts de phyfi- 
qiie, by Dr. John lugen-houfz. 



Donors* 

Mr. William TrumbulL 

Royal Irifti Academy. 
David Reddick, Efq. 



Mr. Samuel Mather of 

London. 
Dr. Franklin. 

Thcaudior* 



M. Samuel Vaughan jun. 



Dhto. 
Ditto. 

Ditto. 



Royal Academy of 
Sciences Turin. 



The Author. 
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I790V 
April. 



May. 



^ni. 



Presents. 

Medical, philofopUical, and experi- 
mental efTaysj by Thomas Per- 
cival M. D. Vol. 2. 

Letters on Cochineal, continued, by 
James Andcrfon M. D. of Ma- 
drafs. 

Direftions for taking care of the co- 
chineal initOi while at fea; by 
ditto. 

Letter to Sir Jofeph Banks, on the 
fubje£l of the cochineal infe£l^ 
difcovered at Madrafs ; by ditto. 

A volume of 200 elegant copper- 
plate engravings entitled Emblema- 
tica Rollenhagii,done at'Ulrecht 
in the year 1613. 

The Conftitution of the Pehxifylvania 
Society for promoting the aboliti- 
on of flavery, &c. 

Afl addrefs to an aflembly of the 
friends of American manufac- 
tures, delivered Aug. 9th, 1 787 ; 
by Tench Coxe, Efq. 

Ninety one volumes of the hiftory 
of die Royal Academy of Sciences 
at Paris. 

A variation chart and magnetic atlas, 
by John Churchman. 

Model of a ramming block, for driv- 
ing piles, on an improved con- 
ftruiftion, by Mr. Ludwig Conrod 
Kuhn. 

Model of a convenient ^fi-3/i ; by 
ditto. 
N9V€m. A copper-plate print of two remar- 
kable Lulus- Naturx. 

An attempt to explain a difficulty in 



Sspt. 
Offober. 



D0N0RS« 

The Author. 



The Author. 



The Author. 



The author. 



Mr. William Spotfwood 
of Philadelphia. 



William Barton, Efq. 



Ditto. 



Left in legacy by Dr. 

Franklin, late Preiideiit 

of the Society. 
The author. 

The inventor. • 



The inventor. 

Thomas Pole Surgeon of 

London. 
The author. 

the 



1790. 



Nov. 



D O N A T 1 

Presents. 
tlie theory of vifion, depending on 
the different rcfrangibility of light ; 
by Nevil Malkelyne, aftronomer 
royal. 

Some account of the difcovery made 
by the late Mr. John Dolland, 
which led to the groand improve- 
ment of refracUng telefcopes; by 
Peter Dolland. 

Accountof a new inftrumcntfor mea- 
furing fmall angles, called the prif- 
tnatic micrGmeteryhy the Rcvd. Dr. 
Mafkelyne. 



N 



DONOltS, 



Nevil Malkelyne, aftron. 
royal. 



The author. 



1791. 
Feb. 

jipril. 

May. 
June. 

Augujl. 



The author. 



The author. 



Zepi. 



The Anatomical Inftruftorj by Mr. 
Thomas Pole Surgeon, of London. 

A Synopfis of a courfe of ledlures 
on tlie theory and praftice of me- 
dicine, by B. Waterhoufc, M. D. 

A defcriptive catalogue of ingraved Francis Hopkinfon, Efq. 
gems, about 1500 in number. 

Ninth volume of the Tranfaftions 
of the Batavian Society of expe- 
rimental Philofophy, at Rotterdam. 

Memoirs dc I'Academie royale des 
Sciences de Turin, Vol. 4th. 

A curious piece of Indian fculpture, 
fuppofed to reprefent an Indian 
woman in labour, found near 
Cumberland river, Virginia. 

Principles fur Ics meafures en lon- 
geur et en capacite ; par M. Bon- 
ne, of Paris. 

Syfteme des Lecons phyfiques par L* 
Abbe Nollet. 2 Vols. 80. 

MufTchenbrook's Philofophy, 2 Vols. 40. 

Tranfadlions of the Society for pro- 
moting Arts and Manufactures, at 
London: for 1785. 



Batavian Society Exper. 
Philos. at Rotterdam. 

M. De La Lande. 

Mr. Thomas Jefferfon. 



The author. 



Mr. John Vaughan. 



Ditto. 
Ditto. 



Memoirs 



N 



N S. 



3^1 



1791. 
Sept. 



Nov. 



Presents. 

Memoirs relative to the Hiftory and 
Sciences of the Chinefe ; by the 
French miflionaries at Pekinj 12 
Vols. 40- 

A profile in plaftcr of Paris of Dr. 
Prieftly — particularly valuable for 
the ftrong refcmblance to the ori- 
ginal. 
OSlober. An Eulogy on the Hon. James Bow- 
doin L. L. D. late Prefident of the 
American Academy of Arts and 
Sciences at Bofton, delivered be- 
fore the Society, by John Lowell, 
one of the Counfellors of the Acad« 

Annimals of agriculture, &c. colle£ted 
and publifhed by Artliur Young, 
Efq. from No. 72 to 77 inclulive. 

Fundamenta Chymioe •, by George 
Lnicft Stahl, M. D. 

Maroflicenfis Philofophi et medici in 
gimnafio Patavino medicamento* 
rum fimplicium, &c. 

Nouveau voyage dans les £tas-unis 
I ft and 3d Vols. 

Model of a machine, for faving per- 
fons from the upper ftories of a 
houfe on fire. 

Three hundred and eight pounds, 
for the purpofc of difcharging a 
debt, due by the Society, to the 
eftate of the late Francis Hopkin- 
fon, Efq. 
Hiftoire et Memoires dc la Societe roy- 
ale. 

An Enquiry concerning Chettcnham 

Water •, by A. Fothergill, M D. 
Anaddrefs to the King and Parliament 

VOL. m. Z » 



Donors. 
Mr. John Vaughan. 



Ditto. 



The American Academy 
of Arts and Sciences* 



Dec. 



Rodolph Valltravers, F 
R. S. 

Mr. Samuel Mitchell of 
Long-Ifland 
Ditto 



M. Peter Briffot dc WaN 

viUc, 
Rev. Nicholas Collin^ 
D. D. the inventor 

David Rittenhoufe, L» 
L. D. Prefident of the 
Society. 



Evan Edwards, Efq, 
Judge Turner. 
Ditto* 



3(52 
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Dec. 



1792. 
June, 



Fib. 



J^arch. 



AprlL 
May. 
June. 



D O N A T I 

Presents. 
of G. B. on preferving the lives of 
the inhabitants, Sec. by W. Hawes 
M. D. 
A piece of Hone, containing feveral 
petrified fliclls, &c. found beyond 
the Blue mountains. 

A great variety of fpecimens or dim- 
ples of French tliesj faid to refill 
fea-water and all kinds of acids. 

A complete treatife on the mineral 
waters of Virginia j by John Rou- 
ell, M. D. 

The American Edition of the Ency- 
clopaedia, to be delivered in vo- 
lumes to the Society, as publiflied. 

A curious library-chair belonging to 
the late Dr. Franklin. 

Newton's Principia. 

Roman's account of Eaft and Weft 

Florida. 
. Two fpecimens of lime-ftone bear- 
ing impreffions of the Echinus, or 

fea-nettle, found in "Waftiington 

county, Georgia. 
Hiftory of New-Hampfliirc, by the 

Rcvd. Jeremy Belknap Vol. 2d. 
The three Georgic&, and fome books 

of the i£neid of [Virgil, tranila- 

ted into Greek. 
An extraordinary cafe of extra uterine 

geftation ; by William Turnbull of 

London. 
Hiftory of New-Hampfliire; by the 

Revd. Jeremy Belknap, Vol. 3d. 
Hiftorioal collections ; con/ifting of 

State papers, &c. by Sbeoezer 

Hazard^ A. M. 
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DOXORS- 



Mr. John Arndt of Euf- 
ton. 



Peter Stephen Du Pon- 
ceau, Efq. 

The autlior. 



Mr. Thomas Dobfon, 
of Philadelphia, the 
publifher. 

Mr. Richard Bache. 

Mr. Robert Aitken of 
Philadelphia. 
Ditto. 

Mr. Peter Boyle. 



The Author. 
The Princefs of Daflikaw, 

Mr. Thomas Pole, Sur- 
geon of London. 

The Author. 

The Author. 

Tr^yels 
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I 1^ 
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July. 



Aug. 



Sept. 



oa. 



1^0'. 



^793- 
Jan. 



Peh 



Frecents. 

Travels through North and South 
Carolina, Georgia, &c. containing 
an account of the foil and natural 
produfiion of thofc regions. By 
Mr. Wiiiiam Bartram. 

Catalogus fecundus Librorum ont- 
-nis ordinis, Latino aliifq. doftiori- 
bus linguis confcriptum, in Bib* 
liopolio B. Wild and J. Althier, 
1792 a Utricht. 

Supplemcntum Catalogi fecundi Li- 
brorum, omnis ordinis, &c. 

Catalogue de livres Francois, &c. 

A medical differtation on Inoculati- 
on, by M. Valentius. 

Hiftory of the Province of New- 
York, by William Smith, A. M. 

linai hiflorique fur la Colonic de 
Surinam. 

Aftoneofblack flatc, in form of a 
regular dodecahedron, the fide of 
each pentagon about one inch and 
an half, found on the (hore of the 
Ohio. 

A tliefis (in French) on the difeafes 
of the inhabitants of St. Domin- 
go, and of other hot climates in 
general: by Chev. deSt. George 
Chirurgien major des Hofpitaux 
de la marine royale a Portau Prince. 

Time an apparition of eternity, by 
John William Gerarde de Brahm, 
of Philadelphia. 

A difcourfe intended to commemo- 
rate the difcovery of America, by 
Chriftopher Columbus, by the 
Revd. Jeremy Belknap. 

An elegant and correft map of Pcnn- 
Z z 2 



Donors. 
William Barton, Efq. 



B. Wild and J. Althier, 
Utricht. 



Ditto. 

Ditto. 
The Author. 

William Barton, Efq. 

M. Peter Le Geaux. 

Dr. Charles Brown. 



The Author* 



The Author. 



The Author. 



The Author* 
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1793- 



DON 
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Presents. 
fylvania; by Mr. Reading Howell ' 
of Philadelphia. 

March, te vrai Calcndier pcrpetucl ct gene- 
ral, fuivant le ftile Julien et la cor- 
reftion Gregorienne; by M. Ro- 
dolph Valltravers, of Rotterdam. 

June, Viaggio negli StatiUniti dell* Ame- 
rica Settentrionale; da Luigi 
Caftiglioni— of Milan 2 Vols. 8^ 
Regnerus de Graaf de Virorum or- 
g^nis generationis, &c. 



Donors. 



The Author. 



The Author. . 



Dr. John Morris of 
Philadelphia. 



Donations towards the ereBion of a buildings for the accommodation of the 
Sgcietyf not rrfentionedjn tie foregoing liflj, 



John Anftcy, Efq. London,. 

Mn Richard Adamt, 

Wm. Attlcc, Efq. 

Beale Boardlcy, Efq. 

John Blcakley, Efq. 

Mr. Thomas Bradford, 

James Biddle, Efq. 

John Bayard, Efq. 

George Bryan, Efq. 

Rev. Dr. Robert BJackwcll, 

Edward Burd, Efq. 

Charles Biddle, Efq. 

Dr. Benjamin Binney, 

Wm. Bradford^ Efq. 

Mr. James Bringhurft, 

Mr. John Baird, 

Mr. I horn as Bartow, 

James Bryfon, Efq. 

Wm. Bingham, Efq. 

Robert Barclay, Efq. London. 

Clement Biddle, Efa. 

Mr. John Bringhuru, 

Benjamin Chew, Jun. Efq. 

Theophilus Cafenove, Efq. 

John Caldwell, Efq. 

Georee Clymer, Efq; 

Tcncn Coxe, Efq. 

Mr. Jofcph Crookflianks, 

Mr. John Craig, 

Mr. John Clifford^ 

Mr. Thomas CliflFord. 

Tofeph Coppcrthwaite, Efq»^ 

Dr. Gerard Clarkfon, 

Mathcw Clarkfon, Efq. 
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Dr. John C&rfoti, 

o John Cox, Efq. Trenton, 

O Mr. James Davidfon, 

o Sharp Dclaney, Efq. 

o Peter S. Duponccau, Efq. 

O Mr. Leonard Doffey, 

o Mr. John Dunlap, 

o Philemon Dickiufcn, Efq. 

o Rev. Ur. John Ewing, 

o Mr. David Evuns, 

o Mr. Paul Efling, 

o Mr. Samuel Emlen, 

o Ai^drew Eliicptt, Efq. 

o George Fox, Efq. 

o Mr. Wm. Fifhcr, 

o Mr. John Field,, 

O Micrs Fifhor, Efq» 

O Mr. Thomas Fimcr, 

o Plunkct Fleefon, Efq. 

o Wm. Temple Franklin, Ef(^ 

O Dr. John Foulke. 

o Dr. Samuel P Griffitts, 

O Ifaac Gr^y, Efq. 

O Dr., George Gientworth, 

o Thomas Hutchins, Efq. lomaps 

o Pennfylvania, 

o Wm. Hamilton, Efq. 

O Daniel Hciflcr, Jun. Efq. 

o HtnryHill, Elq. 

o Jacob Hilrzeinur, Efq. 

O Mr. Levi Hollingfworth, 

o Rev. Dr. Henry Helmuth, 

o Jonathan, iloge, Efq. 

o. Francis Hopkinfon, Efq. 

Mr. JofepU Hilbuni| 
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Mr. 
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Mr. Reuben Haines, 
Hbenezer Hiizard, £fq. , 
Mr. Joihua Howell, 
Dr. James Hutchinfon, 
Mr. Pattifon Harifliora,- 
Tared Ingerfoll, Eiq. 
Dr. John Jones, 
Wm. Jackfon,Efq. 
Francis Johnfon, Efq. 
Mr. Wm. Johnfooi 
Mr. Jofeph James, 
"Dr. Adam Kuhn, 

John Lukins, £fq. 
rlr. Thomas Lea. 
Mr. John Lardner. 
M. Peter Le Geaux. 
Rev. Dr. Samuel Magaw. 
John F. Mi£ain, £fq. 
Samuel Miles, Efq. 
Robert Milligan, Efq. 
Thomas M'Kean, Efq. 
Thomas Mifflin, Efq. 
Robert Morris, Efq. 
Mr. Chriftopher Marihall. 
Mr. Chriftopher Marfliall, Jun. 
Mr. Charles Marfhall. 
Jofeph fi. M'Kean, Efq. 
Mr. Charles Moore. 
Dr. John Mortis. 
Samuel Meredith, Efq. 
Mr. Jonathan Mifflin. 
John Nicholfon, Efq. 
Mr. Jofeph Ogilby. 
Mr. Robert Patterfon. 
John Pcnn, Jun. Efq. 
Mr. Samuel Pleafants. 
Charles Pettit, Efq. 
Mr; James Pembcrton. 
Mr. Edward Pennington. 
Samuel Powel, Efq* 
Dp. Thomas Parke. 
Mr. Jofeph Pafcall. 
Mr. Charles W. Peak. 
Mr. James Pearfon. 
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T I O N S. 

Mr. William Payne. 

David Ritteohoufe, Eiq. 

John Rofs, Efq. 

Dr. John Redman. 

WiUiam Rawlc, Efq. 

David Redclkk, Ef<}. 

Dr. Benjamin Rufh. 

Mr. William Roberts. 

Jacob Rufh, Efq. 

br. Thomas Rufton. 

Jonathan B. Smith, Efq; 

Edward Shippen, Efq. 

Jonathan D. Sergeant, Efq. 

John Swanwick, Efq. 

Dr. William Shippen. 

Mr. John Sellers. 

Mr. John Stillc. 

Meilrs. Symington and Brown. 

Mr. Thomas Siddon. 

Mr. William Sykes. 

I^awrence Seckel, Efq. 

Mr. Robert Smith. 

Mr. Eden Shotwell. 

Charles Thompfon, Efq* 

Edward Tilghman, Efq. 

Dr. William Thornton, 

Mr. John Thompfon. - 

Mr. John Vaughan. 

Samuel Vaughan, Efq. 

Mr. Benjamin Vaughan, London. 

Mr. William Vaughan, London. 

Mr. Charles Vaughan. 

Mr. Samuel Vaughan, Jun. 

Mr. Benjamin Wynkoop. 

James Wilfon, Efq. 

Alexander Wilcocks, Efq. 

Mr. John Wood. 

Mr. Robert Wain. 

Dr. Cafpar Wiftar. 

Rev. Dr. WiUiam White. 

Mr. Benjamin Workman. 

Mr. Jonathan Williams. 

Mr. Samuel Wilcox. 
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5^ At a meeting of the Society held oh the aift of December 1791, 
On motion refolvett— that the Society entertain a very high fenfe of the fervices rendered them 
by Samuel V.^uohan, Ffq. (in planning and fuperintending the building of their Hall) ^. 
and that the tbaah of thii body be preliented to that Gentleman for his difrnterefted and fuc- 
cefsful attention to their interefts. And his Excellency the Prelident (Dr. Franklin) did accord-^ 
iogly prclcmthe Society's tbanki to Mr, Vaughan. 

t.iXxmSt from the minutes 

R. PATTERSON, SxcaiTAUT*', 



ADVERTISEMENT;^ 



( 366 ) 



ADVERTISEMENT. 

JVX. JOHN Hyacinth De Magellan, in London, having fomctimc ago 
ofFered, as a donation, to the American Philofophical Society, held at 
Philadelphia for promoting ufeful knowledge, the fum of two hundred 
guineas, to be by them veftcd in a fecure and permanent fund, to th« 
end that the intercfl arillng therefrom (hould be annually difpofed of in 
premiums, to be adjudged by the fociety, to the author of the bed dif- 
. covery, or mod ufeful invention, relating to navigation, aftronomy, or 
natural philofophy (mere natural hidory only excepted) and the fociety 
having accepted of the above donation, hereby publifh the conditions, 
prefcibcd by the donor, and agreed to by the fociety, upon which the faid 
annual premiums will be awarded. 

1. The candidate fliall fend his dlfcovery, invention or imp-ovement, 
addrefled to the Prefidcnt, or one of the Vice Prefidents of the fociety, 
free of poftage or other charges ; and fhall didinguifh his performance 
by fome motto, device or other fignature, at his pleafure. Together 
with his difcovcry, invention or improvement, he diall alfo fend a fcaled 
letter, containing the fame motto, device or fignature, and fubferibcd 
With the real name, and place of rcfidcnce of the author. 

2. Perfons of any nation, fc£l or denomination whatever, fliall be 
admitted as candidates for this premium. 

3. No difcovcry, invention or improvement fhall be entitled to this 
premium which hath been already publidied, or for which the author 
hath been publicly rewarded elfc where. 

4. The candidate diall communicate his difcovery, invention or im- 
provement, cither in the Engliih, French, German or Latin language. 

5. All fuch communications fliall be publicly read, or exhibited to 
the fociety, at feme dated meeting, not Icfs than one month previous to 
the day of adjudication, and fliall at all times be open to theinfpeftion 
of fuch nier.ibtis a.; fliall defire it. But no member fhall carry home 
with him t]'*' ccin:runicatior, defcription or model, except the officer 
to wh«;ni it 11 \il be intruded ; nor fhall fuch officer part with the fame 
out (}( ';;: • . o y, w'thuut a fpccial order of die fociety for that pur- 

6. Tlic 
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5. The foci ^ty having previoufly referred the fcveral communications, 
from candid.itcs fnr the premium then depending, to the confideration of 
the twelve counfJicrs and other officers of the focijty, and having re- 
ceived their report thereo-?, ilia!!, at one of their ftated meetings, in • 
the montli of December, annually, after tlie cxpiraiion of this current 
year (of the time and place, together with the particular occafion of 
which meetin^^, du.Miotice fh dl be previoufly given, by public advertife- 
ment) proceed to tlie final adjudication of the faid premium : and after 
due confideration had, a vote fliall firil be taken on this queftion, viz, 
Whether any of the communications then under i!ifpc£lion be worthy of 
the propof :d premium ? If this queftion be determined in the negative, 
the whole bufinefs fhall be deferred till another year : but if in the aflSr- 
mative, the fociety fhall proceed to determine by ballot, given by the 
members at large, the difcovery, invention or improvement, moft ufc- 
ful and worthy ; and that difcovery, invention or improvement, which 
fhall be found to have a majority of concurring votes in its favour fhall 
be fuccefsful ; and then, and not till then, thefealed letter, accompany- 
ing the crowned performance, fhall be opened, and the name of the 
author announced as the perfon entitled to the faid premium. 

7. No member of the fociety who is a candidate for the premium - 
then (Jepending or who hath not previoufly declared to the fociety, either 
by word or writing, that he has confidered and weighed, according to 
the beftof his judgment, the comparative merits of the feveral claims 
then under confideration, fhall fit in judgment or give his vote in award- - 
ing the faid premium. 

8. A full account of the crowned fubjeft fhall be publilhed by the 
fociety as foon as may be, after the adjudication, either in a feparate 
publication, or in the next fucceeding volume of their tranfaftions, or 
in both. 

9. The un fuccefsful performances fhall remain under confideration, 
asnd their authors be confidered as candidates for the premium, for five 
years, next fucceeding the time of their prefentment, except fuch per- 
formances as their authors may, in the mean time, think fit to with- 
draw. And the fociety fhall, annually, publifh an abflraft of the titles, 
objeft or fubjecl matter of tlie communications fo under confideration ; 
fuch only excepted as the fociety fhall think not worthy of public notice. 

10* The letters containing the names of authors whofe performances 

IhaU 
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.fliall be rcje<?led, or which fliall be found unfuccefsful, after n t-vn! of 
five years, (hall be burnt before the fociety, without breakin^r the l"c /.is. 

11. In cafe there fhould be a failure, in* any year, of any coiiinujil- 
« cation worthy of thepropofed premium, there will then be tuo premi- 
ums to be awarded in the next year. But no accumulation of prciiii nnc 
(liall entitle an author to more than one premium for any one difcovci y, 

. invention or improvement. 

12. The premium (hall confift of an oval plate of folid ftandard gold, 
of the value of ten guineas, on one fide thereof fhall be neatly en- 
graved a fhort Latin motto, fuited to the occafion, together with the 
words — ^The premium of John Hyacinth De Magellan, of London, 
eftabliflied in the year 1786. And on the other fide of the plate fliall 
be engraved thefe words. Awarded by the A. P. S. ■ for the 

. difcovery of— A. D. 

And the feal of the fociety (hall be annexed to the medal by a rib- 
•bon pafling through a fmall hole at the upper end of the pbte. 

TheJollowitJg communications from cattdidates for the Magellanic annual 
premium^ remain under confideration, 

1. An eflay on warniing rooms. Motto^ Cuique eveniat femper prou^ 
meruit. Read May 20, 1791- 

The author propofes, as an addition to theTranklinian fire-place, or 
open ftove, that the frefli air ncceflary to feed the fire, be admitted 
from without, through tin pipes, placed under the floor, and rifing up 
through the hearth at one fide of the (love, where they comnrunicate 
with iron pipes pafling thro' the fire as a grate. Thefe iron pipes again 
communicate with tin ones, extending up behind the wainfcot, nearly 
to the ceifing, where the air, now heated by pafl!lng through the fire, is 
fuflered to efcape into the room. By this contrivance, the inconveni- 
ence arifing from the rufhing in of cold air from without, through every 
crevice and aperture where it can find a paflage, will, it is alledged, be 
cflFedlually prevented, and the room keep warm with much Icfs ezpence 
of fuel than in the common way. 

2. An attempt to prove that the generally received opinion, tliat fteel 
fprings acquire an increafe of ftrength or power by cold weather, and 
lofe power by warm weather, is erroneous — Signature Scrupulous — 
Read November 4, 1791. 

The 
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^rhe writer endeavours to edablifli this pofitbn, bctli from tlicorv 
And experiment. — Heat expands end cold co.itnifls z f;n'n^", or anjr 
other piece of metal proporticn.dly, in all its dimcrificni; ai-d tlicTcforv'^, 
^\llile cold mikes a f|")ring fliortcr, and on that account wculu incrcaff its 
power, it alfo makes it both narrower and thinner, ani on this account 
-i^'ould diminifh its power, in the fame proportion ; accordingly, by ex- 
periment, he found that a fpring of twelve inches long, made fall at one 
end, and having a weight fufpcnded from the other, did not fufFer tlie 
weight vifibly to dcfcend, upon being heated even to fuch a degree as to 
evaporate a drop of water applied to it. If the above pofition be true, the 
ihcrmomcter-curhy applied to Harrifon's and other time-pieces, inftead of 
being an advantage, muft be direftly the contrary. 

3. A defcription, accompanying a model of a machine, which the 
author calls an EL'vator — Motto, Nititur in ardua Virtus — Read Decem- 
ber 2, 179I. 

The machine is a compound of perpendicular fliafts, fo conncftcd by 
grooves, ropes and pullies, that each moves its inmate, and thus all 
life together. 

" This machine," the author obferves, " may be applied to many im- 
portant ufes — A perfon of common weight may afcend an hundred feet 
upon a frame of light conftru6lion to gain a rocky precipice, to enjoy a 
fine profpedt, to reconnoitre the encampment of an enemy, and todifcover 
land at fea. — Difpatch in loading and unloading, or any quick alternate 
motion, is well performed by the multiple motion of this elevator." 

4. A defcription with a model of a mechanical apparatus for regula- 
ting and governing the (luls of a vefTel at fea — Signature I. S. S 

Read November 2, 1792. 

The author propofes, that each fail be placed within a large frame 
turning round on pivots at the top and bottom. At the extremity of the 
upper pivot or gudgeon is fixed a cog or fpur wheel, which is turned 
by another wheel having half the number of teeth, and this fupports a 
large vane, about one fifth of the fize of the fail, which is turned round 
with the wind. By this means the angular motion of the fail will be 
but half that of the vane. Hence if the wind when direftly a-(lern, be 
at right angles with the plane of the fail, a fide wind would fi:rike the 
plane of the fail at an angle of forty-five degrees, and a wind four points 
before the beam, would ftrike the fail at an angleof two points and an half- 
and thus, it is prefumed, that the mere adion of the wind upon the 

A a a vane, 
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vane, would always turn the fails into their proper pofition, without any 
manual operation whatever. He alfo propofes a method of furling the 
fails bv means of rollers, to be worked with cranks. 

5. An improvement in the art of guaging. Signature W. — Read No- 
vember 16, 1792. 

The author points out various fources of error in the prefent praftice 
of guaging, particularly taking the dimenfions outfide of the calk. He 
gives a drawing.and defcriptionof aninftrument for taking the neceflary 
dimenfions,. viz. The length, head-diameter, bung-diameter, and a 
middle diameter between the head and bung, all infide of the caflc; and 
by means of a table which he has fubjoined, fliews how to compute the 
contents of any cafk from thefe dimenfions, witli the greateft eafe and. 
accuracy. 

Befides the above communications, an efl!ay on the caufes of the tides 
has been received, but not being within the limited time, was not brought, 
under confideration at the laft adjudication. 

Several other pieces have been before the Society, but as their time 
of probation (five years) will expire bcfoic the next adjudication, in De- 
cember 1793, they are of courife decifively unfuccefsful, and need not. 
be noticed. 

Publifhed by order of the Society, 

JAMES HtTTCHINSON,) 

SAMUEL MAGAW, > Secretaries^ 

J. WILLIAMS, Jun. ) 
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